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SIZE 
7% x 10% in. 
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1500 Pages 
1200 Illustrations 


"THIS great new work presents—for the first time 
in one volume—a complete coverage of the terms 
of science and engineering. Principles are clearly 
explained—methods of calculation are fully described 
with the formulae and units—chemical structures 
and reactions, physical laws and instruments, engi- 
neering design, construction, and operation are 
merely suggestive of its tremendous scope—which 
ends throughout the entire range of technical 


summaries make all 
formation easily available for instant reference. 
This vast fund of information has been prepared 
and organized by a plan that insures its usefulness, 
completeness, and accus Each entry is first ex- 
plained in si broad terms that are easy to 
serve as an illuminating intro- 
duction to the detailed and more advanced informa- 
tion which follows. 


From Fundamentals to 
Latest Advanced Discoveries— 
Principles, Methods, Formulas—Ciear Charts, Diagrams 


% ‘ample 
crossreferences make it easy to foliow a complete course 
of study on any chosen subj this flexible plan of ar 
Fangement, the pri ist, who wants specific in. 
formation ‘nga hs 

ican find it 
ensivel 


Answers tens of thousands of questions such as: The value of 
fadial, rotary gas engines—How the Diesel Engine operates— 
How ‘ir conditioning functions—What is the comiog tele- 
vision system—How storage batteries work—How to find your 
Position at sea—How to do dead  reckoni 
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‘The vast wealth of useful information in the Scientific 


Encyclopedia, if published in the ordinary way, would 
fill more than 12 average-size volumes. Here is just a 
brief outline of some of the subjects covered: 


CHEMISTRY: Chemical elements—symbols, atomic number, 
weight, density, hardness, melting point, etc.—common re- 
actions, occurrence in nature, method of production from ores, 
‘uses in industry. Compounds—full information, including manu: 
facture and use, Organic compounds; industrial products. 
Agricultural chemistry, food chemistry. 

PHYSICS: Mechanics, heat, light, sound, electricity, magnetism, 
X-rays, fully covered; principles and application profusely 
illuscrated. 

MATHEMATICS: From fundamentals of arithmetic t0 algebra, 
Reometty, trigonometry, calculus, differential equations, etc.; 
with special emphasis on their application co science. 
ASTRONOMY: Articles cover the entire subject. Each important 
constellation is shown on a star map so that it can be easily 
located in the sky. Complete information on planets, use of 
telescope, spectrometer, etc, 

ZOOLOGY: The whole story of life from the tiniest single-celled 
‘organisms up to man himself, including vast numbers of common, 
insects, mollusks, worms; birds, fish, reptiles, mammals. 


MEDICINE: Thorough coverage of anatomy, circulatory system, 
heryous system, muscular system, skeletal system, excretory 
systems, etc. i jones. Bacteriology. Diseases— 
symptoms, Drugs. Latest researches and 
findings. 


MECHANICAL ENGINE! 


ING: Principles of mechanics, machine 


design, engineering parts and instruments. Types and funct 
ff bos, cams, gears, and other fundamentals up to automobi 
aeroplanes, 


locomotives, etc. Steam, gas, gasoline, 


IEERING: Surveying. Bridges, highways, 
every subject thoroughly explained. 


ELECTRICAL ENGINEERING: Motors, generators, lighting, 


radio 
and television—every branch fully’ covered and clearly illus 
trated. 


‘The foregoing is only a partial list of the countless special sub- 
jects covered, You will find hundreds of articles on GEOLOGY, 
BOTANY, NAVIGATION, CHEMICAL ENGINEERING, and, 
in fact, any special branch of science in which you want in- 
formation. 


expense oF obligation. We will send it to you for free examination. 
D. Van Nostrand Co:, Inc., 250 Fousth Ave., New York 10, N.Y. 


Great Book 


10,000 Separate Subjects 


Twelve Big Volumes in One 


Prepored by Outstanding Authorities 
‘in Each Field of Sclence 
The high technical standing of the editors is your 
assurance of the authoritativeness and accuracy of 
‘very statement. Although the responsibility for each. 
Subject was in the hands of single noted scientist, 
the authors and publishers have had the co-operation 
and advice of a large group of well-known authorities, 
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MAIL THIS COUPON 


Send No Money Now Unless You Wish To 


D. VAN NOSTRAND CO., Inc. 
250 Fourth Avenue, New York 10, N. Y. 
Send me Van Nostrand's SCIENTIFIC ENCYCLO. 
PEDIA, complece in one volume, 1500 pages, bound 
in. Sturdy Fabrikoid.. Within 10 days Twill either 
recurn it or send you $2.00 as fist payment, and $2.00 
teonthly for four months hereafter 

(PSM, 12-43) 


RAINBOW IN THE 


There is good news in the work of Ameri- 


can oratories. It is a reason for confi- 
dence in the war — a promise for the future. 
Little is said about our scientists because 


they labor behind locked doors and their 
work is secret. But the topside of the Ger- 
man and Japanese armies and navies know 
about them. Things they do turn up at the 
front and make life harder for our enemies. 


After the war, from these same scientists 
and their laboratories, will come the things 
that make jobs, comforts, conveniences 
and Juxuries for the American people. 
They hold out prospects for good use of 
the opportunities victory will bring. 


Ponglar Science Monthly for December. 1049. Volume 143, Number @. Pub 
need ae second-clanas mnaiter Be 


Pushing or 


oF Sea. 


SKY 


The Bell Telephone Laboratories, with 
some seven thousand workers, are among 
the many research groups that are devoted 
to winning the war. 

When that is done, Bell System scientists 
will be back on their old job of making 
your telephone service, and your human 
contacts over the distances, easier and 
better than ever, 


BELL TELEPHONE SYSTEM 


HELP THE WAR BY MAKING ONLY VITAL CALLS TO WAR-BUSY 
CENTERS. THATS MORE AND MORE ESSENTIAL EVERY DAY, 
monthly at 259 Fourth Avenue. New York 10, X. 


A true story of the war, as told by 
SISTER ISABEL NIXON, Head Nurse 
of St. Thomas Hospital, London, to a 
‘war correspondent. 

The centuries-old London hos- 
pital has three distinctions. It is 
London's most bombed hospital 
(undoubtedly because of its prox- 
imity to the Houses of Parliament 
just across the Thames). Ir has noc 
during this war lost an air raid 
tim. And it was the home of Flor- 
ence Nightingale. Headnurses still 
wear the same uniform and lace- 
edged frilled bonnets pioneer 
Nightingale wore during the Cri- 
mean campaign. 


2 “That single stray bomb had shattered 
the two outside electric plants. It would 
take time to rig up the emergency plant. 
Meanwhile we had a victim on the op- 
erating table, in danger of bleeding to 
death. I told all the nurses and medical 
students to get their flashlights . 


‘our of “Eveready” flash 


those we can'make are going to the armed forces; 
nearly all the remainder are taken on priority by 


the war industries. 


A free copy of “You and the W: 
guide-book to all home defense acti 
Seat 0 you on request. Civilian Defense needs 


your help; this book 
30 East 42nd Street, New York 17, N. Y. 


tell you how to give it. 
‘Address: National Carbon Company, Dept. FR, 


DECEMBER, 1953 


Buy Wer Savings Bonds and Stamps regulerly. 


1 “Ie happened dur- 
ing a lull, after many 
hours of ‘continuous 
bombing. We were op- 
erating on casualties 
brought to the under. 
ground emergency the- 
atre, There was a ter- 
rific explosion nearby, 
then such a frightening 
blackness as could only 
come in an operating 
room . 


3 “We grouped around 
the table, giving the sur- 
geon the light he needed 
to save his patient... Be- 
cause of the highly inflam- 
mable ether we couldn't 
have used a hurricane 
lamp. This was one of 
many. many cases where 
only flashlights with prop- 
er batteries could have 
been used to save life.” 


NATIONAL CARBON COMPANY, INC. 
30 East 42nd St., New York 17, N. Y. 
‘Unit ef Union Cortide and Corton Corporation 
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‘The word “Eveready” ina reriatered trade-mark 
"ot Netcnal Caren Company toe 


Here too, 
Champion Spark Plugs 
are proving 
their dependability 


You've got to have the full power of all the horse- 
power that’s packed into an engine when you 
take off—particularly from an aircraft carrier. 
A little thing like a spark plug becomes enor- 
mously important in situations like this. 

Not many months ago, spark plugs were a limit 
ing factor in some of our most advanced high- 
output aircraft engines. Champion, meantime, 
had perfected an entirely new ceramic spark 
plug. Ic was tested and put in service. Since 
that day the production of Champions for our 
air forces—Army, Navy and Marine Corps—has 


| 


continued to accelerate unabated. The coveted _ 


Army-Navy “E” award has recently been granted 


through the U. S. Army Air Forces, 


in recognit 
‘The Champion Spark Plugs for your car, truck, 
tractor or other engine-powered equipment are 
not unlike those in America’s top-flight aircraft 
engines. They are products of the same technical 
skill and can be depended on to bring out the 
best performance in every engine. 


CHAMPION 
SPARK PLUGS 


KEEP ’EM FLYING 
BUY WAR BONDS AND STAMPS 


4 Buy Wer Sevings Bonds and Stomps regularly. 


Coming Next Month 


A NEW COAL AGE is coming—to supple- 
ment our dwindling supply of oil. Today our list 
of coal products—ranging from plastics to per- 
fumes—is a long one. But it will look short 
when research chemists get around to applying 
what the war has taught them about the ami 
ing new uses of coal. Don't miss this interesting 
preview by Albert Q. Maisel. 


FIREPOWER in fighter planes is now probably 
the dominant factor in aerial supremacy. In an 
article replete with charts showing in detail the 
armament of the deadliest fighters now flying 
the skies, Arthur Grahame tells you everything 
you want to know about today’s best 
‘weapons, and explains why the U. S. 
the race to equip planes with guns that spit out 
the heaviest bullets at the highest velocity. 


NAVY SALVAGERS have had a busy but 
profitable time of it since Pearl Harbor. In 
return for $5,000,000 spent in operations, they 
have recovered hulls and cargoes valued at 
$400,000,000. Here is a thrilling story of the 
amazing ingenuity with which our salvage ex- 
perts are reclaiming ships that have been sunk, 
stranded, or cut in half, 


“LITTLE HUSKY” IS THE NAME for a 
model steam engine which can be built wholly 
without castings. Though the model engineer 
can’t buy rough castings for his engines now, 
this step-by-step article shows how scrap metal 
can be used instead. 


AMPLIFIERS ARE VITAL to almost all elec- 
tronic devices. In the next installment of the 
“First Steps in Electronics” series, John W. 
Campbell, Jr., tells you what these almost 
miraculously sensitive circuits are and how they 
work. 


Acta Sze Plog LSE. : 
‘Champion spark plugs for model gas engines give the 
ce as regular Champions. 
ite insulator. Alloy needlepoint 
electrodes for easy starting. One-piece construction. 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO, OHIO 
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How to pass a genius 


a of us can’t be geninser, But any 
ordinarily talented mortal can be a ! 
success—and that’s more than some | 
geniuses are. 

Now, as in Aisop’s time, the race 
doesn’t always go to the one who 
potentially is the swiftest. The 
trained man bas no trouble in pass- 
ing the genius who hasn’t improved 
his talents. 

In war and peace, in every tech- 
nical and business field, the trained 
man is worth a dozen untrained 
ones, no matter how gifted. 

‘The International Correspon- 
dence Schools can’t make you into 
a genius. For more than 50 years, 
however, I.C.S. has been helping 
its students to become trained, suc- 
cessful leaders —~and it can do the 
same for you. 

Mark your special interest on the 
coupon. Don’t be like the unsuc- \ 
cessful genius who wastes his li 


in i 
dreaming of what he intends to do. 
Act now! 
INTERNATIONAL GURMESPONDE no INTERNATIONAL CORRESPONOENCE SCHOOLS 
BOX 7666-K, SCRANTON 9, PENNA, * BOX 7666-K, SCRANTON 9, PENI 
Explain fully about your course marked Xt Yxplain fully about your course marked Xt 
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FOUNDED | MONTHLY VOL. 143 NO. 6 
Mechanics & Handicraft 
A TECHNICAL JOURNAL OF SCIENCE AND INDUSTRY 


CONTENTS /r pecemser, 1943 


Cover: Painting by Jo Kotula 


News 


Guns That Point at Tokyo. 
Trailer Ponton Bridges. 
Coal Bin Is His Filling Statio: 
Modern Infantry Rides to Battle. 
The Bazooka Stops 'Em. 
How the Hellcat Got That Way 1 
No More Fortunes for Inventors?........ 78 © B COLBY; our new: evi 
Ten Triumphs in Medicine. editor, made his first flight when 15, 
sags. * sitting on the lower wing of a Curtiss 
Building Tank-Carrying E seaplane with his arms around the 
Ships for the Seas of Peace, iustrating sonar iimost ever 
Flying Plywood with a Sting. . 100 since. For the past 
He Bores Bigger Hole: 
How the Bombsight Solves Problems 116 
Geography Goes Global. 2 180 
Steel for the Tools of Victory. . 122 


a glider pilot, 
1 Air Patrol, and 
members of the 


Eoron. . . « . . . Charles McLendon 
ASSISTANT EDITOR 


utemobiles AVIATION EDITOR, . . . . C.B, Colby 


130 


Previewing Your Postwar Car.... 


fe sat 
home and Workshop dar assure: lower! Rouge, Willem 
pend 


Patrick, Samuel Dukl 


$500 Kitchen Planning Contest.......... 139 
Realistic Model of M-4 Tank.ussnunu 142 
Early American Windsor Table... 
Grooving and Rabbeting by Hand........ 161 
Cutting Threads on a Lathe. 
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Victory Garden in a Flowerpot. 
From Triode to Pentagrid. 

Sewing-Machine Motor Drive. 
Using Ladders with Safety.. 
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THRILLING H 
YOU 


LOw CosT! 


E MOVIES 
WW / 


“CLYDE BEATTY’S ANIMAL THRILLS” 


See Clyde Beatty face destruction every in- 
stant in a cageful of born killers! Watch sheer 
willpower awe slinking jungle cats into obey: 


“THREE LITTLE BRUINS” 
RRA RIGORE Deligheful ancics of three 


little bear cubs who meet 
other animals in the big 
woods. Baby foxes. An owl. 


Travel! 
Christmas—at any time! Send coupon now! 


New DeLuxe Castle Films’ Catalog describ- 
ing 98 thrilling home movies you can own 
and givel Historic War Films! Sports! Thrills! Adventure! 

Fun Cartoons! Use it as your shopping guide this 


ing his commands! Here's a movie that will 
make you shiver with excitement! Own it! 
Give it to your friends! Now! 


“GLACIER NATIONAL PARK” 


‘Take a “pack” trip through 
this Western wonderland. See 
places you'ye longed to visit 
for years! Tremendous gla- 
ciers! Sublime beauty! The 
outdoors brought indoors for 
every projector owner! 


DONT DE, o 
. See your ween or 
send order form 

JODAy 


J 


ARCA BLDG., NEW YORK, 20 
FIELD BLDG., CHICAGO, 3 
RUSS BLDG., SAN FRANCISCO, 4 
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‘Send Castle Films’ FREE DeLuxe Catalog 


the world’s greatest toy 
factory is fully enlisted for 
war production...but toys 
from unrationed materials 
are still coming from the 
GILBERT HALL of SCIENCE 


‘The Army-Navy “E" Flag, 
by Gilbert workers for 
achievement inwar production, 


bridges, cranes, 
of others. 
punched 


screw-driver. 


snap to build thrilling action 
with Erector Junior . . . 
lane ride, dozens 


ips, wi 
other exciting parts. Made of wood 
—like famous mosquito ae 
Parts fasten together with 
to-grip pin-pegs. You don’ ced 


| GILBERL CHEMISTRY SETS 


it's fon 
to master 
q CHEMICAL 
MYSTERIES /) 


| 
IE 
| 


"HEN the box says “developed at 

the Gilbert Hall of Science,” you 
know it’s om the beam . . . crammed with 
fun and action! American Flyer Trains— 
those spectacular “Hot Shots" that re- 
produce the thrilling “choo-choo” sound 
effects of a real tra the famous all- 
electric, super-mechanized Erector . . . 
Gilbert’ Chemistry sets... and other 
Gilbert scientific wonders. 
Because Uncle Sam needs metal for war, 
American Flyer Trains and Erector sets 
cannot be made this year. But perhaps 
you can think of some older boy in your 
neighborhood who had a set he has out- 
grown...and Dad can get that set for you 
this Christmas. Start your search right 


jects appear 150 times 
larger. They blaze forth in 
startling colors never seen 
with the naked eye or 
microscope. Each 
specimen brings new thrills, 


J 
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DEADLY WEAPONS | 
against the Axis ! 


Josr as deadly—just as victory-vital—as planes, guns 


and tanks—are the draftsman’s tools! PS. 
2U- Even though 


you expect to go 
into the Armed 


Without those tools—in trained hands—we'd pro- 
duce no new planes, guns, ships, tanks, buildings! 
Learn—right now—to fight with those tools—as a 


‘ Forces, bear in 
trained draftsman! 


mind that trained 


‘Mail this coupon, and learn how a low-cost I. C. S. drattanian got 
Course in Drafting, studied in your spare time, can make Hitghen catings 
you a better fighter on today’s industrial battlefield— and higher pay! 
ready for a bigger, better paying job in the victory-world 
of tomorrow! 


SPECIAL 
TUITION RATES 
FOR MEMBERS 
OF THE 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


HELPING TO TRAIN AMERICANS FOR VICTORY 


BOX 7665-K, SCRANTON 9, PENNA. 
Without cost or obligation, please send me booklet and full particulars about 


the course before which I have marked X: 
TECHNICAL AND INDUSTRIAL coun: 


Bui ‘Management of Inventions 
eafacturing =~ ( Marine Bgines 

1 Diesel Engines 6 Mechanieal Drafting 

B Electrical Drafting Mechanical Engineering 
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‘Gan nod Electric 
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1 Advanced Dremmaking 
8 Foods and Cookery” 


Bb saensPresent Pesto. e 
Canadien residents send coupon to Taternational Corrcapondence Schools Comedien, Limited, Montreal, 
‘Britian residente vend coupon fo 1. C8. 71 Rinomeay, London, W: 2 2. Br 
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Nationa! Redio Institute 
Eat. 29 Years 


He has directed the training 
‘bf more men for the Radio 
Industry than anyone el 


Fam doing spare 
Sage. "Radio ork. 
nda averaging 


YOU BUILD THESE AND OTHER 
RADIO CIRCUITS WITH KITS 1 SEND: 


tne time you've contacted ate of Pxnevients with Radio Parte 
Fe tera gery ah Te 


Sy gIGear-gE. 
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See For Yourself How 


BE A RADIO 


the Coupon for a FREE Lesson from my Radio 
mactical and easy to undi 
HL, “raining off 


Course. It shows you how 


types of Radio 
jome In spare 


rs Now Make $50 
fore 


More Rodio Technicians ond Oper 

‘2 Week Than Ever 

‘There's a big shortage of capable Radio Technicians 

and” Operator’ Pising™ Ratios "pase better "now than 

rer batore, With new Radios out of, Production, xing 

Sid‘ sets, whieh were formerly ‘traded in, adda ‘greatly 
forche tormal number of servielng. jobs. 


Set servicing pays many 
3 jorTech- 
‘Others 


‘week xing Radios in 


Broadcasting Stations, Aviation and Police Radio, 
and other Radio branches are scrambling for Operators 
and “Techniclans, “Radio. manufacturers, 

on Government orders for Radio equipment, 
trained men. ‘The Government too needs hundreds of 
competent civilian and enlisted Radio men and women. 
‘You may never see a time again when it will be 80 easy 
to get started in this fascinating field, 


Be Ready to Cash in on Jobs 
Coming in Television, Electronics 
Think of the NEW jobs that Television, Frequenc 
ahin at Biecivemes: "and other Radio. develonments 
aera rer the war! You have a. Teal opportuni 
Bet io. dio ‘Now and be rendy” 10 cash ip. when 
Fact? aise, Wee" amaning wartime Hadio develop 
Sments'sot peacetime uses! 


Many Beginners Soon Make $5, $10 


‘@ Week EXTRA in Spare Time 


Right now, probably in your neighborhood, there's 
m i time, Radio. ‘Technician 
Many ‘S: R. Students make $5 

MONEY ching Radios in sharestine while learn, 
fend EXTRA’ MONEY JO! 

todo it: 


Get Sample Lesson and 
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now working 
‘employ 


| Train You at Home to 


TECHNICIAN 


Gives You A Real Start Toward 
a Understanding These Subjects 
Keen PAY IN ARMY, NAWY, TOO "i 31 Photos, Sketches, Radio Drawings 

we 3 


How superheterodyne receivers 


Find Out What N.R.I. Can Do for YOU 
MAIL THE COUP : 
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RE the tales of strange human powers 

false? Can the mysterious feats per- 
formed by the mystics of the Orient be ex- 
plained away as only illusions? Is there an 
intangible bond with the universe beyond 
which draws mankind on? Does a mighty 
Cosmic intelligence from the reaches of space 
ebb and flow through the deep recesses of the 
mind, forming a river of wisdom which can 
carry men and women to the heights of per- 
sonal achievement? 


Have You Had These 
Experiences? 


ogee that unmistakable feeling that you have 
taken the wrong course of action, that you have 
violated some inner. unexpressed, better judg- 
ment. The sudden realization that the silent 
whisperings of self are cautioning you to keep 
your own counsel—not to speak words on the 
tip of your tongue in the presence of another. 
That aemelling ‘WA pokes yon, farmed 
when you hesitate, or restrains you when you 
are apt to make a wrong move. 

fe urges are the subtle influence which 
when understood and directed has made thou- 
sands of men and women masters of thei 
There IS irce of intelligence within you 
natural as nses of sight and hes and 


more dependable, which you are NOT using 
now! Challenge this statement! Dare the Rosie 
crucians to reveal the functions of this Cosmic 
mind and its great possibilities to you. 


Let This Free Book Explain 


Take this infinite power into your partnership. 
You can use it in a rational and practical way 
without interference with your religious beliefs 
or nal affairs. The Rosicrucians, a world- 
wide philosophical movement, invite you to use 
the coupon below, now, today, and obtain a 
free copy of the fascinating book, “The Mastery 
of Life,” which explains further. 


USE THIS COUPON 
Sctbe U.O.T. 
The Rosicrucians, AMORC, San Jote, Califrni, 
1 am sincerely interested in knowing more shout 
this tnocen, vital power which can be used In acquie 
ing, the Follnese and happiness of life. Please send me, 
without cot, the book, “The Mastery of Life” which 
Tale how to receive this information 


Nea nent 


Address sinc “ 


The ROSICRUCIANS. 
(AMORC) 
(The Rosicrucians are NOT 2 religious orgenization.) 
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No SIR! —-ATLAS 
Makes Muscles Grow 


Fast / 
I 


Didrit it take a long 
time to get those muscles?, 


Will ou Let 
Me PROVE 
1 Can Make 


5 inches 
of new 
Muscle 


For quick results 
Ireco, 


Here's what ATLAS 
did for ME! 


CHARLES 
ATLAS 


auld te 


John Job 


Jo cate 
BEFORE AFTER 
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mae if pregent fon apy utilize 
lerbomer 
wt 
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FREE BOOK 
“Everlasting Health 
Strength” 
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Walch MIDWEST 


CALENDAR 


‘and to the rising ge 
this pledge: Once V 


west Radio Corporation makes 


« . once the needs of our 


hig! 


quit 


Watch MIDWEST RADIO. 
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INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your inven- 
tion.’ Why? Because mantifacturers everywhere presently engaged 
in war production are looking abead to the future by buying up 
patent rights now, ao they will have new and attractive items to make 
and sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your inven- 
tion by applying for a patent now, so you will be in position to cash 
in on an outright sale, or on the royalties your invention will bring. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor” answers many important 
‘questions concerning Patents that inventors constantly ask. It telle 
what facts, detail ings, sketches, etc. are necessary to apply 
for a Patent ; how to protect your invention through dated and wit. 
neased disclosure; how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
whether the invention is probably patentable before filing fees need 
jes costa involved and a practical way these can be 
‘ells how some inventors se- 
‘ backing how many simple inventions have proved 

jarge commercial successes ; how Patents covering improvement 
iarketed ; tells countless other 


facts of interest, 


Why You Need Expert Assistance 


‘The Patent Laws were enacted for your benefit—to give you protec. 


Over 150 
sees Mechanical 


ferve you. We have been serving inventors for more than 20 years. Movements, 
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A Flat End Is the Point 
This Reader Would Make 


In your October issue, S.E.W. asked why 
an artillery shell, flat at its back end, is not 
slowed up by the suction it must create. Be- 
cause of a screwlike system of lands and 
grooves in the barrel of a fleldpiece, a torque 
is imparted to the 
missile, which causes ACH, DEY 15S 
the air to flow at a TOO GooD 
tangent to the spin- NOW! LE 
ning shell, This tends 
to compensate for the 
lack of streamlining. 
In the second place, a 
shell is propelled from 
@ cannon in the same 
way as a piston is 
moved in the cylinder 
of an internal combus- 
tion engine—that is, 
the explosive, like gasoline, expands when 
ignited and forces the shell out rapidly. If 
the end of an auto piston were streamlined, 
the laws of physies tell us, there would be a 
faulty resolution of forces, and a smaller out- 
put of energy would result. It would be the 
same with a shell. Furthermore, S.E.W., do 
you for a moment think that the advantage 
gained by streamlining the projectile would 
equal the power of the powder that would 
be displaced by pointing the end of a shell?— 
R.C.E,, New York, N. ¥. 


Thanks to All— 
Especially the Lady 


“Tr pays to advertise!”—especially in P.S.M. 
My October issue arrived today, and I was 
amazed at the response to my squib on pipe 
cleaners. Thanks L. ©. B., J. V.S., and A.L. L. 
for your suggestions. I'll file them away for 
reference—but that’s not all the story. A few 
weeks ago, I was in my favorite tobacco shop 
when, to my surprise, the clerk asked me 
“Are you the E.A.R. from Rye who asked 
for help on the pipe-cleaner problem in 
P.S.M.?" After my affirmative answer he 
brought forth—probably from the safe—six 
packages of cleaners and asked if that would 
help any. So I am well supplied at present. 
But when I run out of them again, I am go- 
ing to that store at Lexington Ave. and 42nd 
St. and sincerely hope that “A Red Cross 


16 


Nurse” will be there buying her favorite 
brand of cigarettes. I assure her that will 
be one carton she will only have to say 
“Thanks” for.—E. A. R., Rye, N. ¥. 


How Not to Spend 
A Quiet Sunday at Home 


I reap in the October issue that J.G. com- 
plains of the results of his attempt to per- 
form the synthetic rubber experiment de- 
scribed in the February, 1940, issue of P.S.M. 
‘This issue also gave me a little trouble, but 
it was the experiment demonstrating oll 
“cracking” that dealt me a low blow. 

I waited until Sunday morning, when 
everyone had gone to church. Then I set 
up my apparatus on the kitchen table, put 
in the mineral oil and the wad of steel wool 
according to directions, turned on the Bunsen 
burner, and settled down to what I thought 
would be several minutes of entertaining and 
instructive experiment. I had barely started 
speculating on the possibilities of brewing 
my own gasoline when there was a gigantic 
“phwoosh,” and various pieces of apparatus 
shot into the air in several directions. The 
‘wad of steel wool, well soaked in hot mineral 
oil, was propelled like a bullet from the 
mouth of the test tube and stained the op- 
posite wall for a radius of several inches 
from where it struck. Coinciding with this, 
a great cloud of smoke appeared almost 
miraculously, and quickly spread through 
the entire apartment. I finally herded it out 
the windows by running through the house, 
waving a newspaper. 

T'm sure other amateur chemists have had 
results such as this at various times, so why 
not devote some space to this subject, in- 
cluding if possible, the reasons why these 
mistakes occurred. Amateur scientists would 
undoubtedly welcome hints on how NOT to 
perform an experiment.—C. C., New York, 
N. ¥. 


In Australia We Are 
the “Bonza”’ 


I wowtp like to let you know that P.S.M. 
interests me more than any other Aussie 
or American magazine. I've been taking it 
for 12 months, and it’s good to know what 
America’s war effort 
is like. I only wish we 
had a magazine to let 
you in on the Aussie 
war effort. Keep up 
those electronic arti- 
cles—they’re bonza! 
And how about a story 
on the Australian 
Light Horse Cavalry 
before it's disbanded 
altogether.— M. G., 
New South Wales, 
Australia, 
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THE TOMORROW 


TOUCH OF 


IN THE PLANES: OF TODAY 


Reunion on the Field of Battle 


These are Fairchild alumni—fighting men from 
Norway, Canada, the U 

Though they come from different parts of the 
world, these skillful warriors of the United Nations 
Air Forces have much in common. 

‘Typical of thousands of fliers on every fighting 
front, each was given an intensive course in a 
Fairchild Primary Trainer as one important step 
on the road to winning his wings. Their meeting 
upon some distant airfield is virtually a reunion 
of “old grads” of the same Alma Mater. 

It is easy to understand why the Air Forces 
choose Fairchilds for primary training. 


There is the element of added safety. For ex- 
ample: quick take-off and steep climbs can be 
performed by novices in a Fairchild Trainer 

out danger of stalling, which caused so many 


ities in the last war. The trainee, behind a 175 or 
a 200 horsepower Ranger engine, just “pours on 
the coal” and he’s quickly in the air with a lot of 
runway to spare. 


And when it comes to acrobatics, which give a 
trainee an intimate feel of the controls and teach 
him instinetive flying, a Fairchild is the answer to 
an instructor's prayer. No need to crush the 
student's confidence by telling him not to dive at 
200 miles an hour. Just teach him all the tricks 
in the bag, with the full knowledge that safe 
been built into every inch of every Fairchild Trainer. 


Maneuverability with great safety, and rugged 
landing characteristics—for which all Fairchild 
trainers are famous—provide the foundation stone 
of Fairchild’s “touch of tomorrow in the planes 
of today.” 


BUY U.S. WAR BONDS AND STAMPS 


azFAIRCHILD ENGINE AND AIRPLANE CORPORATION 


30 ROCKEFELLER PLAZA, NEW YORK 


Ronger Aircraft Engines Division, Formingdle, Ll, » Fair! 
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WHAT’S IN A NAME 


(OH, MY MOTHER NAMED ME STANLEY. 
BUT HOW COULD SHE FORESEE 
THAT SO-AND-SO OF A SERGEANT 

WOULD STICK ME WITH K.P.? 


As One Planet 
| to Another 


‘THe ArmicLe on Mars in October P.S.M. 
recalled to me what a British writer thought 
a Martian astronomer might say: “Though 
we see on Earth some evidence of life, it 
| is probably extremely 


low. It is impossible 0 354¥ NOTHING OF TH! 
mpeg e108 
te'dteet. amy trce Gabeean aneeaaERE 
of Silkogen, Fologen, 


Blubdub, Diclorab or 
Flobrogrupsnorbate, 
without which life as 
we know it cannot ex- 


FREE BOOK OF NAMES = Furtmermore 


movement would 
Fulloffun—packed with thefascinating meanings | b¢ impossible owing to 
of over 900 names and dozens of amusing cartoons. fon eco peered 
‘We'd like to send you this i ty." SH. G., Brooklyn, 
book free #0 you'll remember . 
our name: “ETHYL.” It is 
a trade mark name for ant Help Wanted to Get 
the 5 er oad mee Back in the Groove 
grat fob la manufacturing thie 
luid for improving fighting 
‘gasolines 


I Have a number of old Edison phonograph 
records of the wax type with piano and vocal 
recordings. They have collected mold through 
the years, which has spoiled them consider- 
( «wHat’s IN A NAME?” ably. I wonder if you know of any way to 
Devt, 2-13, ox 18, atadison 89, P.0., N.¥.0. 4 dissolve the mold or otherwise restore the 


| Plann mea ee copy of “Whats ina Nome? seeonta =. By Alban ace 
Careful, You Bathtub 
Whirling. Dervishes! 
Au. P.8.M, readers who are brooding over 


the direction in which bathwater leaves the 
tub should know of the man who let whirl- 


GET WORK OUT pools drive him crazy. It is reported that 
while conducting an experiment at the 
f FASTER equator to determine the direction in which 
the whirlpools turned, he got dizzy, fell in, 
| and drowned—W. J., San Antonio, Tex. 


He Wants Information 
for Rocketeers 


| _ On tHE whole, your magazine is excellent, 
| but there are not enough articles on the 

latest developments in rocketry. I realize 
that much of this work is very hush-hush, 
| but you could give us some general informa- 
| tion. I urge all P.S.M. fans who are rocket 
enthusiasts to join the United States Rocket 
Society.—R. G., Norfolk, Va. 
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Youll be one the Greatest Team wn the Virld/ 


‘OU'LL hit em hard and you'll hit "em fast on this 
All-American team. You'll fly and fight in planes 
that were built to scorch the sky. You'll wear a pair of 
silver wings. And, brother, to win those wings you've 
Rot to be gond! 
‘Maybe you'll be the Bombardier, the fellow who presses 
the button and “lays the eggs." When your ship is over 
the target, you'll take charge—and deliver the “knock- 
‘out punch. 
Maybe you'll be the Navigator, the “quarterback” of 
the team, With charts and instruments you'll guide 
your bomber's flight to its objective, and then bring 
it home. 
Maybe you'll be the Pilot. You'll fly a big, powerful 
bomber or a hard-hiting fighter. With hundreds of 
flying hours behind you, no pilot will ever be better 
prepared for the job that’s got to be done. 
Do you need a college diploma? No! If you can qualify 
as an Aviation Cadet, you will be given five months’ 
training (after a brief conditioning period) in one of 
America’s finest colleges... then go ono eight months 
of full flight training, during which you will receive a 
$10,000 life insurance policy paid for by the govern- 
ment. 
Will you be well-paid after you've won your wings? 
If you call $246 to $327 a month good pay, the answer 


Nothing U Stop the Ah 


ee pr io 
yin Newal Recrat 
aera ore Sire 


DECEMBER, 1943 


8 Station: 


srmation resarding Naval Aviation Cadet Training, aPbi 
sou are in the Navy. Marine Corpsor Coats Guard, abby shrouth 
+ This advertisement has the approval of the joint Army Navy Petsonnel Board, 


is yes, And on graduation you will receive an extra $250 
for uniform allowance. 
How can you qualify to win your Army wings? 
If you ore 17 but not yet 18... go (0 your nearest 
Aviation Cadet Examining Board . . . to see if you can 
qualify for the Air Corps Enlisted Reserve. If you 
qualify, you will receive your Enlisted Reserve insignia 
« but will not be called for training watil you are 
over 18. 


27... . go to your nearest 
ing Board .. . see if you can 
qualify as an Aviation 

may apply through your commanding officer. 
If you ore under 18 (whether or not you have joined 
the Air Corps Enlisted Reserve) ....see your local Civil 
Air Patrol officers about taking C. A. P. Cadet training 
—also see your High School adviser about taking 
H. S. Victory Corps prescribed courses. 

For complete details—see your nearest Aviation Cadet 
Examining Board, the commanding officer of the 
College Training Detachment nearest you or your local 
Civil Air Patrol. 


(sential workers in War Industry of Aciculture—do nat spply) 


U. S. ARMY RECRUITING SERVICE 


lm Ciips 


at any Naval Aviation Cadet Selection 
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INVENTIQ 
(Cost ya N Recap 


FREE Boos” 


Jou comple 
lon for mo 
0, 


fevenus it'vour invention is patent 
able with pront possibilities 


THE FIRST STEP 


Ing your Invention ready for mar- 
ad record ft on Our waventign 
willbe invaluable to You [ater {n extabliahing 
jhould ‘need tor i 

io sent You our tn 
this office when. 


ie 
nd aes dey cpesre 
Te oe pcan ay tt 


your NEW FREE Boot 
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HOW TO PROTECT, FINANCE 
and SELL YOUR INVENTION 


For It’s Always Odd Weather 
When Congress Gets Together 


I spurt that I don’t have a pattern for 
the all-weather coat requested by W.P.C., 
a lifetime resident of Washington. I wonder 
though if he knows why the nation’s capital 

. is subject to such 
Wor The weaTER ? changeable weather. 

aeeenk * Tive concluded that 
since our Congress- 
men come from all 
sections of the country 
—hot, cold, dry, damp 
—the weatherman 
leans over backward 
to make them feel at 
home. By giving them 
samples of the weather 
prevailing in their na- 
tive states, he keeps 
scores of senators and representatives from: 
getting homesick. Ain't it somethin’ when 
even the weatherman in Washington is a 
“yes man”?—L. D. K,, Rochester, N. ¥. 


Who Was That Mermaid 
We Saw You With Last Night? 


Reaver L, S, says in the October issue that 
he knows a few facts about the sinking of 
the Titanic. Will he kindly explain who 
measured the 310-foot hole that the iceberg 
is supposed to have cut into the bow of the 
liner, and whether it was a square or round 
hole, or just a 310-foot, gash an inch or so 
wide. Of course, the liner was not large 
enough to accommodate a 310-foot-square 
hole, but the fact that he is so positive about 
the size of the hole makes one wonder how 
that dimension was obtained. He further 
writes that 11 watertight compartments, be- 
sides the five that had been ripped open, 
slowly filled—the stern finally rising out of 
the water until the boat was almost perpen- 
dicular, and at that point all heavy machinery 
fell forward and probably tore a hole in the 
bow. How did the water get into the 11 
compartments if they were actually water- 
tight? And how could heavy machinery fall 
forward when such parts are anchored and 
bolted down in a most secure manner? 
Furthermore, if the boilers, etc. had ripped 
loose from their foundations, the impact 
from the falling mass would not have been 
great enough to rip another hole in the bow, 
at least not in a ship of such heavy steel 
construction—E. F. W., Riverside, Til. 
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ABOUT WHAT BATTERY 70 BUY 7 


ey 
\wok 


GET THE BATTERY 


It’s easy to decide what battery 
to buy. Be guided by the ex- 
perts who select batteries for 
the world’s toughest transpor- 
tation jobs. A million-mile 
trans-ocean flying record has 
just been established by a Pan- 
American Clipper equipped 
with Auto-Lite batteries. 
Auto-Lites, too, are 
for service with our 


TOLEDO, 1 


ified 
ighting 


AUTO-LITE BATTERY CORPORATION 


EXPERTS CHOOSE 


forces wherever dependable 
power counts. 

Gasoline rationing demands 
better performance than ever 
of your battery. Get the longer 
life . . . the extra power you 
need. Make your next battery 
an Auto-Lite—specified as orig- 
inal equipment by leading 
automotive engineers. 


OHIO 


‘Monvfocturing Plonts ot: Niagara Falls, Indianapolis, Atlanta, Oakland, Oklaboma City, Toronto 


Jato Ute Bat. 
teries tor all 
Its ocean-span. 
ing Mis. 


AUTO-LITE 


AUTO-LIFE 
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AUTO-LITE catreries 
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|| Wanted! New Products! 


Long-established and well-known company 
| | with'modern plant for production of precision 

devices wants new products for post-war manu- 
facture. Particularly interested in small and 
medium-sized motor-operated tools or appli- 
ances. Ideasneed not necessarily becompletcly 


developed. Send only description of product, 
indicating purpose, market and advantages for 
‘complete, prompt, and confidential considera 
tion. If your idea has possibilities, and will 
fit into our plans, further arrangements can 
then be made. Address Research Department, 


The Dumore Company, Racine, Wisconsin 


J- STATE COLLEGE 
B. S. Degree in 27 Months 


Distinguished for technical 24-year courses in 
i, Eleetsieal, Mechanieal, Chemeal, ad 


Explains every auto re 
pair operation STEP-BY- 
STEP. Easy-to-use! Hun- 
dreds of photographs, diac 


Conmepoltan 
fetember, Write 1 
‘ANGOLA, INDIANA 


STAMMER? 


tammering, 


Fuel, 
Cooling, Lubrication Sys- ton ef stammering and stuttering’ 
tems. Cluteh, Transmis- Freomno obitzation. 
sion; Universals: Rear g-i6, irae 
End; Wheels, Brakes: 
ess ee Knee Action, Shock Ab- 


| SE 1S REALLY FUN 
100,000 Pacts. 450 Imagine a COMPLETE. LEARNING MUSIC 
WITHOUT A TEACHER 


An COELECTION of ALL 
erste official shop procedure 
—this easy way 
VER, 750,000, students have 


iain 
ioToR, The manuals, prepared by 
Peuding Autor: each car ‘manufacturer's 
Buniness Mass own engineers! That's 
what you GET in this book! 
Open the manual to the car 
you want—you'll find every= 
thing to show, the right way 
to do the job, This fs the face parted ‘in Yearnin 
p do the sob. Th Eremea,auentrae meme by note For 
‘Bie US. Army: th Ms it {oS Method maxes it easy aa AcB-C 
Tearn music at home, withgut 
pensive private 1essona. 
lots study ana pact 
ie right’ before 
Drint and pictures. 
Bp mrrone. "Sogn. you are metually 
favorite Instruments 2 


SEND NO MONEY 
Simply, fll out coupon be- 
Tow. i and a 
copy of MoTOR's up-to- 
‘the-minute New Auto Re- 
ai 
to you at once for 7 days FREE Print and 
el Picture Sample 
‘ou may learn to 
ie 


| ena eer nag a ag eR ETS | 


Mofo Book Dept. Desk212. $72 Madison Aye. New York 2, ¥.. 
Rush to me at ance: (chieck box opposite’ book you want). 
R MANUAL 


darn Gt monty. for 4 inant 
sient, (62 38 a all) Or Fi return 
"T days. (Horeign, remit $1 with order.) 
[Dy MeToR's TRUCK REPAIR MANUAL.Tf 0... 1 witt 
emit sf 19.7 dayg, 42 monthiy for 3’ montis plas 
36¢ Postage with final” payment (98.99 in ail). Gel 
Fetuks book in 7 days. (Foreign, remit $11 with order.) 
Name Age 
‘Ada 
ity. Biate. 


Check here if enclosing full payment. WE pay 356 
postage, ‘Same T-Day Heturn Privilege. 
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COYNE “Learn-by-Doing’ Shop Course 


RADIO Gamumnications 
and ELECTRONICS 


cite SEND FOR MY FREE BOOK! 


hop tral 
oat actual‘ex: Flod out all about the sensational new future (or 
wt 


ic apparatus. 


START NOW—PAY LATER! Get tie : 


I make it easy for you to come te Chicago for my FACTS] taining men 4 yar aatonaily 


pric taining Don't le ack Wf movey hold you ct'now: Use handy counoa, 
iE! Vou can pay tuition AFTER YOUGRADUATE. obligation; no salesman will call, Don't delay. Send 
Til even ‘help you secure part-time work while at” {t today! 

Coyne to help pay” living My’ plan has 


aided thousands — coupoa complete See How Easily 
| YOU can get my 

Radio Shop 

Training ! 

MAIL COUPON 


'S, Govt. license. Coyne. has ‘pee 
pred ateieds of vasa Yor this tom 
Gur graduates 

broadcast statior 


You'll Receive Personal Instructions on 
Fascinating Radio and Electronic Apparatus | Rabio DIVISION” 


Wa the thrill of a lifetime wt frst operate the | COYNE ELECTRICAL SCHOOL, Dept. 93-41 
wine Radio aod Fics p 500 South Paulina St., Chicago, iil. 


tronic equipment at Cornel Es 
‘rain you thoroughly. You'll learn to send Code 
iy —do ‘actual trouble-shooting on Televs 


Without obligating me, send your FREE BOOK, 
Your Future in RADIO", and tell me about yout 
“Pay-After-Graduation” plan. 


Frain you for a real ob, them help you get itt 
H.C. LEWIS, President 


| COYNE HEctrcat scuoot 
RADIO DIVISION | + APDRESS. 
RADIO RECEIVERS 500 S. Paulina Street, Dept. 93-4H, Chicago, ML & 


NAME... 


-STATE.... 
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RADIO-ELECTRONIC Law! 
UE) LEARN AT HOME 


Etvalabeg pripared bp lowing ine peptone 
| and given by members of bar. D 
conferred. Li 
Free, 48-page “Law Training for Leadership, 


UNIVERSITY, Dept 1283, chicane 
TU 


SPRAYBERRY TRAINS YOU QUICKLY 
FOR WAR AND PEACETIME WORK 


YOU GET A DUAL-PURPOSE RADIO SET 


‘The offer I make vou here ie the opportunity of a Metime. ts 
Your big chance to get ready for a wonderful future in the swiftiy 


FULL RADIO SET 


Part 
ing and for Signal ‘Trac- 


PREPARES YOU FOR A 
BUSINESS OF YOUR OWN 


or Good Radio Jobs, Civilian or Military 


‘The foravberry cours stars right atthe beginni 0 
2 the varlous subjects neront in a clear. simple ways Tm 


war Work OR, if you enter the Army, Navy. or Marines, my 
fralniag: wit ape ‘jou win higher ‘rating ‘and better pay 


| JUST OFF THE PRESS! as 
/ “How To Test and Repair Radio yew Now Plates CHROMIUM! 
he hats Witheutihaarseat : ALSO GOLD, SILVER, NICKEL, COPPER, ETC. 


a nend—You 
lew, tion makes possible 
YOURS FREE tHese dig, “ePalses AT HOME. Renae ato- 
TWO VALUABLE 


N Books! 


Sid 


SPRAYBERRY ACADEMY OF RADIO 
sae President 

15M University Place, N. W, Washington, (9) D. 

Please rush my. FREE copies of HOV te Test and RE: WARNER ELECTRIC CO., 663 H. Wells St, Chicage, UL, Dept. 408 


PAR RADIO SETS Without ° gnd “HOW to 7: 
MAKE MONEY in RADIO™ Gentlemen: Send me Free Sample and Illustrated Booklet. 


Name. 
Address 
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— USEFUL 
AUDELS AIRCRAFT WORKER... 


rs Your Questions on 1—: Materials, Terms, Parts 
iueprints, Working Drawings. J—Mathematics, How to Fi 
re, denbayout,& Mending, SeTools de Machines, "Ge Riet ing 
Spot Welding  Hinty t= 

avy Specifications, ete. 2 


AUDELS -SaeETMETAL 
PATTERN LAYOUTS..... 


Braces, Pully tn In answering your layout 
problems. Covers ail phases al work tociuilng Pattern 
Batting Pattern Delviopment hep Procedure 


AUDELS SHEETMETAL "WORKERS 
airmen ino ei 


eration & maint 
jer 400 pages, il 
trle and acet¥lene welding lseludl 


AUDELS ANSWERS ON 
BLUE PRINT READING. 


oy Mechanen & Muller. Covers 
focluding ship & airplane, 27 ‘fly ftlaatrced. 


AUDELS NEW MACHINIST & 
TOOLMAKERS HANDY BOOK. . .$4 


AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 


Mathematics for howe study or reference, 100 page, 050 tle 
Mathematics from beginning. How to’ Hue. corey. 
Buoy, earrec mvthods corering'& complete terion. Ti: & Indexed 


AUDELS AUTOMOBILE GUIDE. 


‘4 pract 


aces, full 
Pe 


Docktt sas Ait tails plainly 
Book ts ot extreine value to enrinecrs, operators & stuseots 


AUDELS RADIOMANS GUIDE. . 


to tho practical und 
Srontations Retest ete Alrerfe 
‘engineers, dervicemen, amaieurs: 173 pages. 400, Illustrations & 


Diagrams. Photos. Meview Questions & Answers, Reference index 
‘Authentic, clear 


AUDELS HANDY BOOK OF 
PRACTICAL ELECTRICITY .....$4 


Yor saaintenance, eaginecrs, electricians & all electrical" workers 

Gob" files Cove it ‘elestrieaiinormatios 
Ja handy or—loclaing Sar Hasta, Prineples, 
Wolding: Indexed. & Icey ding of eecteel 


AUDELS CARPENTERS z RODE 


Ral 
AUDELS PLUMBERS & STEAMFITTERS 
A CUIDES—4 Vols. . . -.. $6 


of 
Biuting and-Ate Conditioning. 
‘Dikerama. ‘Each Vol. Pockst Sisu" Sold Separately $1.00 « Yat 


AUDELS WIRING DIAGRAMS. . . 
ce. Tilustrated. 
aratus. Tt explains 


fo practically ait 
Highly Endorsed Pocket Companion. 


AUDELS ELECTRONIC DEVICES 
‘Tolle What You Want to Know About Electric Ee. Easy Under 
Hood, Covers photo-letrte eit & thei applica ions“Amplites, 
{umination, frequencies, voltay s oha’s La. 
wiring diagrams, ete. 


AUDEL, Publishers, 49 W. 23 St., N.Y.10 


AN AUDEL GUIDE IS A GOOD FRIEND! 
Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 


m=====CUT HERE=j$<=<=<=<= 


iMAIL ORDER 


1 THEO. AUDEL & CO., 49 W. 23rd St,New York 10 
Please mail me for 7 days’ free examination the 

Ebooks marked (X) below. I agree to mail $1 in 

117 days on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 

Thave paid purchase price. 

If Iam not satisfied with Guides I will return them. 


 Audels PUMPS, HYDRAULICS & AIR COMPRESSORS $4. 
"j Audels WELDI 

is] BLUE PRINT READING pa 
3 ‘SHI 5 
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a MACHINISTS & TOOLMAKERS Handy Bock 

ia] DIESEL ENGINE MANUAL... 
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CAL Dictionary... Lt 
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EJ Enginesrs Guide - 

IECHANICAL DRAWING COURSE” | | 
nical DRAWING and Design 

LLWRIGHTS and Mechanics Guide 


GARDENERS & GROWERS GUIDES (4 vols:) 
ENGINEERS, and Mechanics Guides 
2, 3, 4 5, 67 and 8 com F 
tical ENGINEERING 
‘Answers on REFRIGERATION . 


ins Aids to ENGINEERS EXAMINATION 

ACHINIST GUIDE... . . . s 
DIAGRAMS 

‘Book of PRACTICAL ELECTRICITY’ 

RICAL POWER CALCULATIONS. . 


7 


i 


poooououu000 BOOoOooUSOoooR! 


ill 


1 Employed by_ 


YOU'VE NEVER HAD A GREATER 


DY ty/ 


Many Patents...If Secured Now...Have 
3-Fold Chance to Become Profitable 


Do you realize the value of your labor- 
saving or time-saving device . . . your 
improvement on a mac i) your 


gadget that does some job better or does 
a job automatically that has never been done 
before? Man—then think this over! 

NOW Is the time to have 
Your application prepared 


and’ prosecuted "been 
American ma 


att “here sat 


smay 
nt themselves, Even 


You for nearly fifty years: 


VENTION<THERE 18 NO BETTER Tint THAN THE 
PRESENT TO DO SOMETHING ABOUT IT, 
GET THESE BOOKS—THEY'RE FREE—THEY 
TELL YOU WHAT TO DO 


00 OL JVHM NOA TL AIHL--39YS FY.ATHL--5H008 3H 139 


SUCCESS COMES TO 
THOSE WHO ACT! 


SEND THIS COUPON 


TODAY— 


Registered Patent Attorneys for Nearly 50 years 
740-P MERLIN BUILDING * WASHINGTON-6, D. C. 
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AVIATION 


FOR YOUR CAREER 
PLUS WAR SERVICE 


you are 18, MAKE YOURSELF THE KIND. 
IAN THE AVIATION INDUSTRY OR THE 
AIR SERVICES WANT... THE KIND THEY 

NOT DO WITHOUT ‘can AD. 
NCE RAPIDLY Since 1924 


fi <URTISS 
TECHMICAL || 


WRIGHT 


How to make a good 
living on a small farm 


‘Want a small farm? Own one now? If you do want the en- 
joyment of security, a good living, pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES AND INDE- 
PENDENCE=the all-inclusive book by M. G. Kains, world’s 


leading small farm expert—shows you how to select, how 
easily to run your farm successfully. 


of livestock, poultry, 
ete.; essentials of fruit and 
vegetable growing ; fertilizers 
irrigation; spraying; cultiva 
tion; harvesting ; storage ; sale 
of products and by-products 
Every page packed with proved 
ways to make the small farm 
self-supporting—even profita- 

ble. Abundancly illustrated 


with workable plans an 
Hiagrams, Over 00 pas. 
Plan now to get 
away from city wor- 
ries, war shortages, 
high rents, 


rss: 
QREENBERG: PUBLISHER FD 


as your guide. If 
not satisfied, recurn © 
for full refund. 

1 


may Feturn 1 
within T'days for full refund. 
Ti ayment enclosed 1 Send €-0.D. 

1 


L. 


POPULAR SCIENCE 


IT WAS A CHEMCRAFT 


OUTFIT THAT FIRST GOT 
ME INTERESTED IN 
CHEMISTRY 


AND IT WAS YOUR KNOWLEDGE 
OF CHEMISTRY THAT HELPED 
PULL YOUR OUTFIT OUT OF 


veapon of War 
8 wen rol 

ya knowledge- 
ter the War 
tunities £oF 
a girls who 
the impor- 
¢ chemistry 

‘possible 
ealth and 
prosperity 
ean searce- 


hoys an 
realize 


joymen' 
eh there in 
Opportunity! 


also— 


NOW WITH NEW AND EXCLUSIVE FEATURES! 


No. 10: A big Chem- 
craft laboratory cabi- 
net with a splendid 
assortment of 
chemicals and ap- 
Paratus, including 
the Bryan Mus- 
trators, the Chem- = 
craft Balance, Al- We, 5; An outfit to be proud 
cohol Lamp Blow of, with 61 chemicals and 
Torch, and Special pieces of apparatus, and 
Manuals deserib- Manuals describing over 500 
= experiments. Also man! 
ing over 750 ex-  Shecial features including 
periments, the Bryan Chemical Tlus- 


SEBEEES 
SEEESES 


po 


1 


ery 0 BO Or 
Co 


: 
fe 


7 


Other Chemeraft Outfits from $1.00 to $25.00 Price $10.00 —_trators, Price $5.00 
Muster ‘Outfit No. 15. 
Tells you of some omazing things 
mode possible by Chemistry, and 
ryan Chemical ‘of the greet opportunities for 
lustrators those! whe become Interested in 
© Chemical Magic ‘this fescinating subject. 


eee 


Prospect Ave., Hagerstown, Md. 

© Extra Manuals on Special Branches of Chem- c= eligi CHEMICAL COMPART, 65 { 
istry 

* Chemicals Marked with Formule As Well As ; 


q : 

| riye Age of Chemisty 
Si Name ond Nome 

1 


Send me your Free Book, * 


* Largest Assortment of Highest Quality Chem- 
icals and Equipment 
Look, at CHEMCRAFT before you buy any 


chemical ‘outnt. Tf your. dealer 
Stock, you may order direct from Us. 


out Of 


now YOU CAN BUILD 
A MIGHTY ARM 


THIS BOOK Shows You 
HOW TO BUILD A MIGHTY 
<a.\At AND 16-in. BICEPS 


ONLY 25¢TOYOU = 


MOLDING 


Sa ae eee 


nny” Gripy Moulding” Sg 


SEND FOR THESE FIVE FAMOUS COURSES 
FORMERLY $5.00 EACH. NOW IN BOOK FORM 
ONLY 25c EACH OR ALL 5 FOR $1.00. 


‘Coupen NOW! 
JOWETT INSTITUTE OF PHYSICAL CULTURE 
HAO Ave, Ww York 1, A.Ys Dap. 3612 


1 GroncE F. 
SOW 


strength Feeerds 
than a 
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alD) ARE UNDER ARREST!" 


's a Thrill in Bringing a Crook 
to Justice Through Scientific 


CRIME DETECTION! 


9 taught thousands this exciting, profitable, 
pidasent Seotessions Lat tne Tench Sot too. 


‘Learn Fink 
Firearms. Identifies 


Brin 
tion. Police, Photography, and 
Secret Service Methods thor 

ind at small cost, 


Feeenee 


INSTITUT OF ‘APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. 1369, Chicago, Il! 


Large Manufacturer Will Pay 
Cash or Royalty for New Items 


Here is your chance to cash In on your inventions for new 
Broducts, made of metal. “These can include) machine parte, 
Rew equipment, or prodi parts. Write full 

Acriotons, send sketches If needed tell Us your 


Sune posing tt interentod— 
Some, 110m 

F R E E PARGAIN CATALOG] 

L BOOKS 

320 pages. Old-timne 


Rstory. Scleatine, ete. Suppising sehsolr and 
thousands of indisiduad pring Mh 
new 1944 catalog, “Bargains in 


THE BOOK SUPPLY COMPANY, DEPT. 148 
564-566 West Monroe St. an 


ted. 
Spots wee aie} Ey WN. Clark St, Dept.S12, Chicago, Hk. 


EPR IOARATIC 


Over 1300 Standard, Classical and Teaching Pieces 
{gr plano, violin and voicein World Famous McKinley Shest 


the tes iard for nearly 
‘century. Write today for FREE catalog. Dept. 3399. 


McKINLEY PUBLISHERS, inc., 1507 E. 55th St, Chicago 
POWERFUL VISION — LONG RANGE 


POWER TELESCOPE $2.49 


Eons? fclercopes’ ins 


Vorue Telescope 


POPULAR SCIENCE 


ELECTRICITY {s one of the most 
factors in our war effort, Thousands of 
Electricians are needed NOW. And after the 
ar, Electricity will continue to be tremendously 
{mportant! Why be satisfied with a no-future j 
when T make it SO EASY to prepare for a goed 
Wartime and peace-time job with “AL $ : 


rhe ELECTRICITY "32 


Fi 
IN 


Get into the fascinating, fast-growing. well- 
paid field of Electricity—a field that offers 
you opportunities and a future—in goo 
times or bad times—a field that is a perms 


SPECIAL OFFER! 


nent necessity in war or peace. Here is 


—train on real electrical machinery. Not a 
correspondence course. Here you learn air- 
plane ignition, wind armatures, learn power 
plant operation, do house and factory wiring, etc. 


Coyne training {s easy to learn, You don't 


four chance to prepare yourself for a last- need previous experience of advanced esc 
Ing permanent cure. es Sit Go cee eed monch fosany bs et 
Here at Coyne, in 12 weeks, you can train 7 help 
for your Big Opportunity. “Learn-by-doing™ 


ing is t dict me 


alg toened pores eae 
aoe ey es 
Sricmeet roscoe nese eae 
OYNE ELECTRICAL SCHOOL 
Bore sa-73 
Coyne Training is EASY, PRACTICAL! Pract aia sca 
$ereA RN BY DOING ox nea, aseoal 
machinery and apparatus. Don't let 
Inck of money atop you, You can get 
training first—then for it in easy 
monthly payments after you graduate. 
If you need part-time work to help out 
PPT CTA with living expenses, I'll help you get ft. 


ADDRESS 
Grodwates! 


CITY... 
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1ATION 


RAINED MEN 


NEEDS TRE Now 


and in the Years Ahead 


Get Your Training and Build for the 
Future in BEAUTIFUL MIAMI - 


battle 
front and on the home front depends upon training. You can 
ute mightily to your country fight now by becoming an 


‘The war is teaching a valuable lesson—success on the 


f specialist—by helping to fill the crying need for trained 

keep America supreme in the air. 

jn beautiful Miami, can make you a specialise 

h of Aviation, you choose. You'll be’ fully 

protaable work NOW snd in the yeats ea 

gh school education or its equivalent, mail the 
¢ informacion. NOW 


‘qualified for vit 
Tt you have a 
coupon for 
is the time to act! 


Embry Riddle 
SCHOOL OF AVIATION 


MIAMI 30 


MASTER DRAFTING MACHINE 


@ Biggest 
timesaver for 
dimensioned 
sketches, 
lettering and 


While they 
last. Limited 
Supply..only 


$3.95 


‘ORDER TODAY 
611 West Randolph St 


RANDOLPH RADIO siicsesscees 
JIU- JUTSU tie’ ste uv 


THE BIG GUY 


4 Easily Quickly step by step, Send 
‘trial lesson 


Do you have to curtail your driving? Is your 
die? in short, In 


the Axia! Cash in on 
tions $1.80, Limited 


THE MATTHEWS MANUFACTURING CO.; 
DEPT. 110 CALGARY, CANADA 


MONEY’ IN RABBITS-CAVIES 


Learn Profitable Profession] 
QO days at Home 


RADIO™ 


alent to 3 years" college radio Work: & 
Sil expenses low. Co-educational. Catalog free. 


Dodge Institute. “Dept. 503 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 
‘ART INSTRUCTION, INC., 12143 Art Instruction Bidg., Minneapolis, Minn, 
(Formerly Federal Schools. inc.) 


WoRLo’s PRODUCTS co, 


Amazing New 
POSITIVE 10 DAY PLAN 
Giwes You PERSONALITY 


Simpl 
se Method 


Now, a famous 
psychologist shows how 
you can have a new V 
PERSONALITY POWER in 10 DAYS—or 
no cost to you. Read this amazing offer. 
For years the secrets of Personality have 


mystery. Men and women took it for grante 
were “born” with Powerlul Personalities a 


NOW 1 
(MENGE 
Youn 


Ser Sacc nes ES Teat at PERSUAALMTY 
a 
of Soret camrisac eta ec DO YOU KNOW 


wants every. man and woman to. have 
mans. and ‘wenian s0.bave a chan forgotven experience of ehild- 
DAY PLAN without risking tof money, hhood may be smothering an 


OUR Peonalty an be your worst enemy POSITIVE PERSONALITY POWER in ihe very | tincrvey tbat pe 
te tavorgnio, But 6 week or tn of POWER. ga . ful inhibitions? Do you know 
Bear Oeatueetoe metas = peeany rales othe Daweeergy ort S 
‘The way you impress’ other ple means one to suffer under the handicaps of a weak or | Tesult of the food you eat, 
Pili Wiss cmaatie | Salteaatnae ti at Saas | he tion pa eee Do ee 
Aes RRsat tag end: | PEeaet Peace MB Patees ce: | Row hor fo tad out enc 
ending set” is your personality mendous, fundamental importance of getting | *04 scientifically what causes 


‘own Individual personality. On the chart he said that he wants every man and woman who 
fuppiies in hls Book, he shows you how to de- Sees this wsnnouncement to have an oppor-. | 30% Know that sex attrac- 
tect the Weak points in the pattern of any per- ‘unity to test his ‘method for ten days. Noone. | tiveness and personality are 


gonality—-how one group of traits that cannot must be denied. AND-—if you fail toee radical | inseparably acsoclated--and 
Seenanged CAN BE neutralized so that thes changes cif Jou fail toserise amazing new PER- | tow? seu can moka eee hi 
"fade out’ —how a second group of traits can  SONALITY POWER within ten days after start on tate 
be changed by practice over a period of days ing his method. simply return his book within | Drove the other? 
oF weeks~and how the third eroup can be ‘he next five days and the full price of $2.95, 

GHANGED'AT ONCE so ‘that You can show will be refunded without question oF quibble. 


Send your name and address returned within 15 days 
today “on the Test Coupon Don't postpone the action that 
shown here. Within an hour can be'so *ital to your happis 
After receiving the book, you eas. You have nothing to loee 
fan start the changes that Will und worlds to gain. You can- 
fead'to new Personality Power to oursel! ‘unless 
‘Within a day you will begin to 
Bee results. Within a-Week, PLAN. And you ‘mus 
off this important new start. 
Right now, before you turn the 
ase. and your hame and ad 
i fis one decision that 
fet these benefits, you get your will inake you happy ll sour 
Money back whes the book is life a 


SOX & FOLLETT, Dept. 312 
‘S: Wabach Ave. Chicago (8) 


Try Trenclose Sis" fn tal tod book C-6:0. 1 wilt 
C1 fapments Yost wil pre bay. pentman #2 90 un 
Bay posters 


WILCOX FOLLETT, Dept.312, 1255'S. Wabash Ave..Chicago(S)m. © crrv... PAP ennericirsiats 


the Best Handy- 


Give Sized Dictionary 
WEBSTER’S 
COLLEGIATE 


EST because it is a genuine 
MERRIAM-WEBSTER, abridged 
from. WEDSTER'S NEW. INTERNA 
TIONAL DICTIONARY, Second Edition 
a the"'Supreme Authority.” 110,000 
trier, 1,800 Mlustrations, 1,300 
sees. Price $3.50 to $8.75, depend= 
Ing on binding. Look for the famous 
CINGULAR TRADE-DARR. Purchase of 
your bookdealer. ‘Mail coupon for 
Tascinating Quiz and Picture Gamo 
oie Gi& Sg MERRIAM CO, 
| Springfield 2, Massachusetts. 


SS SSS 


G.&C,Merriam(Co.,406Federal St.,Springfeld2, Mai 
Please send me FREE Quiz and Picture Game, 

full information about Webster's Collegiate Dictionary, 
Fitth Edition. 


Name... 


USEFUL Every operator 
and mechanic 
Deeds ACDELS 
AUTO GUIDE. 
This book saves 
time, money aid 
‘worry. Highly en- 
Gorved. It pre- 
sents the whole 
subject of auto 
mechantes: 
1h 
principles 
2—Construetion 
3—Operation 
4 Service 
S—Repalr 
Handy Size. 
Easily 
‘understood, 


NEW FLUID DRIVE, HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 
Over 1500 pager—I540 itlustrations showing inside views of 
‘modern ears, (rusk at buses with instructions fof all service obs 
4. AEKTOSEE Sita To, Geb Fis Assistance for Yourset Simoty 
COMPLETE 5 “PAY ONLY $1.A MONTH <— 


sie a West 3rd St, Non Verh 
sin giatteiasea uci 
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THREE MONKEY Cartoons 


Eacaltaaart ates iris tishet eae ae ae 
‘os "tka Duaata Boek ero Bi asd 


6060 Sunset Blvd. 


SUPER Jl JITSU 


NOW GET TOUGH 
DOUBLE-QUICK! 


Learn how YOU can be Sey rene 
your bare bands, even when they ae 
armed. This powerful fighting system 
/| unbelievably efficient. You don't 
erate tec sean nee an 
BEFAUS Nolan Cole 3319: Wabash, Depo: Ms say arte 


Dept. 116 


rie ereaara fs 


eee? 
Write f 

FREE BOOK 

(ogee 


a " oot. enigt 
pe operated. Full a 


‘ile 

ss : Timbe: ‘Une G-hp: engine Tor 
es Othes Ho, ware. co, 

‘Sonos A Day is Kans, 


1201" Wood St" Oita 


F 


Splendid opportunities, Preparein spare 


ret haa 
Kone (Sees ete 


hash ot Pratenraph 


Help Kidneys 
If Back Aches 


Do sou feel older than you are or suffer from Getting Up 
Sights, Backache, Nervousness, Leg Pains, Dizziness, Swollen 
“Ankles, Rheumatic Pains, Burning, scanty or frequent passages? 
Ti so, remember that your Kidneys are vital to your health and 
that these symptoms may be due to non-organic and non-systemle 
Kidney and Bladder troubles—in such cases Crstex (a physician's, 
prescription) usually gives prompt and Joyous relief by helping 
The Kidness fhush out poisonous excess acids and wastes. You 
hhave everthing to gain and nothing to lose in trying Cystex. An 

‘2 Tefund of sour money on return of 
empty package unless fully satisfed, 
Don't delay. Get Cystex (Siss-tex) 
from your druggist today Only 35c. 


POPULAR SCIENCE 


ELECTRONICS 


TELEVISION 
now! 


More than 50,000,000 Radios in use, More than 
ever before, because of the shortage of new 
equipment, ‘they must’ be serviced. Over "800 
oadeasting “Studios employ trained Radio 
Teehniclans.; Electronics, a Whole new industry, 
based on’ Radio’ principles, ts growing at an 
mazing pace. ‘Television, ‘too, Will soon need 
its own corps of trained nen. Get ready NOW, 
Here" is your ‘opportunity to, get into a pe 


SHOP METHOD HOME TRAINING == 


BY A REAL, ESTABLISHED TECHNICAL TRADE SCHOOL ONN DURING MILITARY SERVICE 


Prepare for Radio Servieg in Army 
GET READY FOR YOUR OPPORTUNITY .. , IT'S and Navy; In U. 8. Gov't, service 
HERB! Radio technical men are needed everywherd: ‘afeld in 704, W4atal, operate, and maintain 
Army. Nevy ‘and alg and Bignal Corps, Government Defense Service  seret witra-hieh frequency appa 


and Clyitian fel jow, in answer to repeated demands for Trained Fatus to locate airplanes. | 
ig otulan fale x {o,repeated demands for Trained Marines, ete. Get. promotion in 


Fank “and “increased” pay. almont 
from the start 


Xo'be of greatest m Sac 
Training. wil defintely’ eat i 5 BIG OPPORTUNITY FOR 
told" 4 NATIONAL GRADUATES 
sgplpred, tor. For 38 yeara National Schools haa trained ame 


itious mentor ‘Top Pay trades, ‘squarely be: 


hing you ‘are the. Modern, -compietely-equ 
NATIONAL GRADUATES = ruining shopa af “National where wo Drectont 


COMMAND ANY WIN GooD J0BS fia prove every Unatrution aint 9 You. Aral. 
pc in your. home is comparable’ to. act 
OF THESE JOBS 1 ot niet meat gs laboratory” praction 


Telephooe & Radio Co. In thelr 
Radio Expert Inboratery developing. new” Had 
Hlectronies Engineer it on 
oadcasting Douglas Nielsen, damalea, X, ¥ 
Technician malaria irae 
Television Technician s-Promated to Toatrc 
‘Aviation Radio tg “Cireat “Analyaie 
Ship & Harbor Radio 
Remanufacture 
Industrial Sound 


GET ON THE TECHNICAL FRONT 
Unique training facilities give 
Reniaent School hop principles 
“methods not. avaliable from 

)\ anyother source, to gut, know! 
Sage." Youl'be amazed when you 

\ Fecelve our Free Lesson 

and full “details, “MATL 
ite ‘CouPon ‘ToDAY! 

RADIO EQUIPMENT 
INCLUDED 


KEEP PRESENT JOB WHILE LEARNING You receive modern 


Perkmental apparatus, 
Regardless of previous education or age, you can, Train for Radio, 


ne NA T i 0 N AL st CHO x LS 
LESSON 


&OPPORTUNITYBOOK 


1 National Schools, Dept. PS-12 (Mail in envelope or 
| 4900 Se. Figueroa, Los Angeles, Calif. peste on penny pest 
[___ Mail me FREE, without obligation, one Lesson and Opportunity 
1 
1 


‘Book, with fll details about how | CAN become o FADIO Technician 


Sou can learn. No 
obligation. 


—THE START TO SUCCESS COUPON 


ae 
ADORESS. 
‘omy. STATE 
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ON LAYOUTS 


NOW READY! 

A practical, Illustrated Encyclo 

pedia covering all phases of 
‘Metal Work inclodi 


10 Big Sections, 350 Layeuts, 
FULLY INDEXED FOR READY 


Ys, ‘COMPLETE « PAY ONLY $1 A mo. 


this analatance for yoursel 
id mail order tous 


abate aes 


ELECTRICAL 
and RADIO 


& TROUBLE 
=~ SHOOTING 
; MANUAL 


GUARANTEED BY 


GREAT HOOKS IN ONET 


Rk 
Goarme, 2. 500 Shap Prints. 3. lec 
Radio Dictionary 


Be An ARTIST! 
PREPARE TODAY FOR THE 
FUTURE THAT LIES AHEA 

raleed Artots Ave, Capshie of Rerainn 


"330-$50-575 A WEEK 


Swe Serre St 
WASHINGTON SCHOOL OF ART 
Sale 1312. 115-15UNSt LW. Mashing, BC. 


Earn 60-4100 Per Week 


in ELECTRICITY 


OD of FL FE 


MENT AN 
SCIENCE 
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RICH REWARDS FOR THOSE WHO KNOW PLASTICS 
2 A 


‘owing war-time industry . .. helping 


J jeeps and bombs and tanks? ‘There's a big de 


plastics technicians to fill important war industry 


ur training now—at home—you may qualify 


for a place in this vital part of the war program, 


LOOK TO THE FUTURE 
Even more important is the question—what will you do when the war is over? Will 
you be among those fighting for jobs that may no longer exist? Or will you be well on 
Your way to 4 permanently profitable career, or established in your own business, with 
Plastics 
Build your personal post-war plans on a sound knowledge of plastics. This country is 
already in the Plascics Era. ‘The future of the plastics industry is s0 rich that some pre 


aeseds aor aeeseaT od Reins sh TAREE: Coealh ar ae CR AGE 
pie lepalrp rep lg aimed a teagan mal met mrad 
port See ees remaa tal ceaeaen mbere cael maken ema 
STUDENTS RE pr ‘ ; y 
wih CHOOSE YOUR FIELD...Enter thru PLASTICS 
va wih wo adeaoley T Supa ae pd Vic oss oe pss Sopa ta virally Gone A 


cand the le prepare for your chosen field, as a plastics technician. 


Make your increased hours at home pay you dividends, You can easily fit into your 
spare time your tai career in plastics. You won't need to love one minute 
from your present simply devote a few hours each week to enjoyable home 

thousands of orher men and women are doing who are helping their coun: 
helping themselves. The Plastics Instivute course is an easy, practical tested 


the time ing. has bee ‘hich will help fr you for this promising and interesting feild. and if you 
fon my wei . vg with plasccs, ic equips you for advancement. During the entre couse 
worthwhh REP. is supervised by men well k the plastics industey, in which they 


been recognized as authorities for yea 


TIME 1S PRICELESS—, 

Find out how the Plastics Institute can help YOU. Mail the coupon for your copy of 

the large FREE, illustrated booklet, che "World of Plastics.” It is crammed with valu: 

able information abcat plastic, tells about the new plastic airplanes and other uses for 

ary new material . .. as well as about the oppor- 

DU in plastics. Decide NOW to let plastics point 
the way to YOUR success... . send the coupon TODAY 


UTE AMERICA'S ORIGINAL 
PLASTICS SCHOOLS 


626-D LeSalle-Wacker Bldg. _194 So. Alvorade St. 
Chicago Los Angeles 


MAIL COUPON FOR FREE BOOK 


NY, Plastics Industries Technical Institute 

626-D La Salle-Wacker Bldg., Chicago 

Gentlemen: Please send me the book let“ World of Plastics” and information 
‘on your training program. I understand there is absolutely no obligation. 


| on,” aan 


Street 


CC —— ea ait 


Bonds and Stamps regularly. 
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Know riprceren as Experts 
Know it—and Get an Expert’s Pay! 


The Croft Library of 
Practical Electricity 


ha Spot 


Q Bic BUILDING BOOKS 


PII AAI 


SHIPPED 


FREE ror 
EXAMINATION 


Learn to draw plans, enti 
Iu take contracting 


UP-TO-DATE 


BETTER JOBS — BETTER PAY DITION 


rat good pay, nd be prepared 


Buy Wer Savings Bonds end Stamps regulerly. 


KIDNEYS 
MUST REMOVE 
EXCESS ACIDS 


Flesh Ot Foe ee blood, your 15 
smuiles'of kidney tobes may be over-worked- ‘These tiny fle 
a ‘da; help Nature 


Treadaches and dizziness, 
'Rlaneya may need help the same as bowels, 20 ask your 
druggist for Doan's Pills, used successfully by ‘ilore 
for over 40 years. They give happy relief and will h 

the 15 miles’ of bidney tubes, us! 

lood, Get Doan’s Pills. 


= OUTSTANDING VALUE 
Genuine $' 


out polsoness ‘Waste 


from your bl 


OUR RITUALS ARE USED THE WORLD OVER 


Bend for fre catalog of Books and rituals for Masons 
Bellows, Knights ts of Columbus, Jil 
EZRA A. COOK, Publisher, P.O. Box 796, SD, Chicago 90, I 


eee Geers, et et eg ite oo 
Seorteedett a 


ty 
ite 


fon Angeles, California 
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PREPARE YOURSELF 


WITH THIS EQUIPMENT AT HOME 
FOR GOOD PAY JOBS IN 


ELECTRONICS 
COMMUNICATIONS 


‘America’s BILLION DOLLAR RADIO INDUSTRY a 
piands Four. most Moughtfub consideration “for both 

DAY'S EARNINGS and TO! 

advancement, Write today. 


PARTS ANDUASSEMBLIES You 
fxerimenta. You "ienrz-Wy-ilng”"Our Sntrdetgrs- give 
Slaee, pe ration, ‘Whe your course i ot 
cur EMPLOYMENT SERVICE gives Jou the® peneit of 
DeFOREST GIVES YOU THIS Sloe contact wih Industey. But that Bot ath 
BIG 3-WAY COMBINATION You “Learn-by-Seeing’—with Home Movies 
Learn 
teen 


apa understand hdden action by Means af, Ani. 
Runted pictures. See Electrons o are, ‘Watch, 


a get practical | 8 wow “fearn-by-seelig” ‘ot 
ee ae 74 ® speed training. Don't walt! Get {hit 
Kin OF RADIG ASSEMBLIES AND Paters. ‘training NOW-—trom DeForest’s, Mall 
DEFOREST’S STUDENTS 
GET THE “BREAKS” 


trees lncere thanks 


{ ACTION. MOVIES. at ss. ‘Smith, Obie 
home. i COMP uly portant 
FACT x it aa 

alt Hl ar ee 
fy bouts 


DEFORESTS 


TRAINING, INC. 
S.A 


CHICAG 


pur 
YOURSELF 
in THIS 
pievune 
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For Your \2 Months of Thrilling 
SCIENTIFIC EXPERIMENTS 


For $10.00 


‘Bach month for one whole year, SCTENCE 
SERVICE, the national Institution for 
the Populartzation of Scienes in Waah- 
ington, will mall to you an exciting aclen- 
tide unit—"FUNdamentals of Selence.” 
When you open it, you'll be in for a 
thrilling experience.” ‘There—ready to 
handle and. experiment with-will, be 
Actual specimens of scientific objects— 
Uncovering nature's hidden secrets. With each unit are 
simple, amazingly interesting and complete explanations. 
AWhole Year of Thrilling Adventures in Seience—Right at#lome 
“PUNdamentals of Sele No, 1—will arrive by 
turn mall. “Then, each month for then 
Teceive new and thrilling “surprise packages-~each unit com- 
iete-nothing else to buy, ‘The actual experiments you do at 
i make science “live” for you as never before. 
Subscriptions Limited So Mail Coupon TODAY 
But subscriptions to" "'PUNdamentals of , Science” 


Baht BE nae ac 
nus “cial Sebel pa ase lds 


Pity fae soecal trlends) 
SERVI i 

fit educet 

National 


Tiga WF: [ase 


AUDELS Carp enter's 


and Builders Guides 


| don’t WORRY 


Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion, This 
marvelous appliance per- 
mits the opening to close, 
yet holds reducible rupture 
securely, comfortably—day 
and night. Thousands report a results, 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 
children. Durable, cheap, Sent on trial to prove it. 
Never sold in stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All correspondence confidential. 
BROOKS COMPANY, 160-C State St., Marshall, Mich. 


Cota HOT idea? 


OR A SWELL CADCET?! 


Let's get together-our Engineering and Production 
Stal and out Unlimited Financing will develop and 
promote your brain-child for P, W. P., and arrange 
{or patent. You ate fully protected=Specialiing in 
Plastics. Electronics, Metal or Wood, Write Today. 


l ees 


NOW MADE: EASY! 


THINK 


ani Tibolt, 


ITALIAN ACCORDIONS 


HAND MADE, Very bert. Laweat price from 
Fase Mina ave ’eney. Bend fame “and” 


nee 


‘0% MES. 
a2a w.'PoUN st.” “BER HERG, HL. 


dinas Ds 
favate—Hlow to we 
fr to build oats 


Ocenoation: feothing, quired FW 
Reterenee, ae aioe oe 
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FOR 
ADULTS 


JOKE BOOK: 


TREASURE NOVELTY CO. 
725th Aves, Depts 4482, Ks ¥- 1h, Me ¥o 
iFiSend vow 
THIS SUIT FREE sxi:- 


[/ HELLO, son. COME in, DAD. [7 Y NOT SO BAD FOR 
SPENDING THE Ly (1 Was JUST A BEGINNER. THERE'S 
EVENING AT Your) READING THIS ALAMP THAT WILL LOOK 
WORKBENCH AS) AD OF THE — ||I WAS YOUR AGE—THIRTY DANDY IN MY DEN. 
USUAL? NORTHWESTERN || YEARS AGO. | OFTEN WANT] GUESS I'LL ASK DAD. 
SS SCHOOL OF TAXIDERMY. || ED TO LEARN IT MYSELF TO DROP OVER ae 
SOT SAYS THAT MOUNTING BIRDS. TONIGHT AND 
AND ANIMALS IS A GREAT HOBBY 


pe rane | PC eo 

Sire ie ace 

5 To AT = be 
pov 


ig 


—: 


THAT SQUIRREL BOXING) AND 1 NOT ONLY MOUNT 
10 15 ONE 1 MADE. TROPHIES FOR OTHER SPORTS 
CREENS SPORTING. MEN, BUT MOUNT MV BEST 
GOODS STORE FOR A WIN ONES FOR THE DEN HERE. 
DOW DISPLAY, $0 FAR WHY DAD, | NOW GET Twice 
MIS MONTH. i 'AS MUCH FUN FROM MY HUN 
Hose Tunes { WANTED: ING AS 1 USED TO. YOU WOULD] 
, AND MADE MY WORKBENCH TOO (f YOU LEARNED p ——— 
WHY 808, YOU = BAY ME AN EXTRA $68— TAXIDERMY. 7 
CERTAINLY ‘DID JUST FROM TAXIDERMY. i sounds 
rake uP Taxioermy) dh? GREAT, 5 
IN EARNEST, DIDNT, 


tsure 010. ive LAY 
MADE AND SOLD A 
BUNCH OF BOOK-ENDS, 
MIRRORS AND 50 ON 

TO HUNTERS FOR 
THEI DENS. “AND FuN?// 


lJ $4) 
a catestPer) ye ee ieee 


Fun—Fascination—Profits 


Be a Taxidermist. All Secrets Revealed. Learn at Home 


Save Your Hunting Trophies Wild Game Not Needed 


cxpertly your valuable game-birds, Use, common specimens; 
me-feomda Brescrve Minor just. eulcks Det 


then 
erate 


profits in 
fou can. Will yout 
Investigate. Mail coupon NO’ ss 
FUN WITH A FEW LOADS Many students carn from $40 to, $75 monthly 
Yes, WAR makes shot-gun shells scarce. But obo 
just @ PEW shells obtains a FEW DUCKS, and 
With ‘TAXIDERMY, you will have the grandest 
Hunting season EVER Taxidermy ts ‘fine De- 
yond description for MEN AND BOYS. Be one 
Be our 300,000. students. We invite YOUNG 
MEN, ‘boys. youths. i 
‘at your trophies and have them too” 


Eta: 
Northwestern School of Taxidermy 
3399 Courtney Bldg. Omaha, Nob. 


LEARN CODE 


THIS EASY WAY! 
MODEL 100 


$9.85 | 


COMPLETE 


leather “carrying” cane, diagram, ‘operating. in~ 


Complet 


structions, 
MODEL, 101—FOR CODE PRACTICE ONLY. 


Model 100 a ot im clude ce ae 
phone or en L $6. 


MAKES AN 
Pl 


7-DAY FREE TRIAL EXAMINATION 


Amazing 3-VOLUME bound set 


Complete Instructive Course 
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TALK NEW PLASTIC DISCOVERY 
(ees, TIGHTENS THEM QUICKLY 


2 fig son nd com 
in Grippet’*dental 


FREE Offers 


‘without bras ier 


Send No fo Money ~ - Test at Our Risk? 
‘Send name and address. When 81.00 


‘SUPREME eee wc 


oe Eg 


SERVICE MECHANICS COURSE 
oe hE! 


Bakers = yood money! Now Tth Industry in wages! 
my ara de nie 


POPULAR SCIENCE 


Mow You fan BLAST OUT 
CLOGGED, DIRTY DRAINS 


Clean Them Thoroughly and 
Efficiently with a 


CARTER 


WATER PRESSURE DRAIN CLEANER 


Clogged, dirty and smelly drains a 
menace to the health of your fa: . Danger- 
ous sewer germs lurk aad breed in the fith, 
grease and refuse that stop up your pipes. The 
minute you notice a slow-running drain, put 
a Carter Water Pressure Drain Cleaner to 
work. It will clean out filth, soap curds, cor- 
rosion and other stoppages in double-quick 
time! 
So Easy To Use—The Carter is a patented de- 
vice that uses water pressure to clean drains— 
and operates on an entirely different prin- 
ciple from anything you have ever seen. Simply 
attach and it works automatically. Has no 
moving parts, Uses no caustics or other dan- 
gerous chemicals. Good for many years of 
service—wherever you want it, whenever you 
want it! 
Get Yours TODAY—Designed for use on lava- 
tories, kitchen sinks, laundry tubs, bath tubs 
and basement drains, Housewives are de- 
lighted with the wonderful job it does. Indeed, 
any woman can use it. Thousands of Carter 
Water Pressure Drain Cleaners are in use— 
et yours TODAY. Ask your | neighborhood 
Realcr, He has it, or will get it for you from 
ONTHANK-DAVIS CO., Des Moines, Iowa. 


CARTE 


WATER PRESSURE DRAIN 
POTENT mune EN 


a definite 


with 2%4-ft. hose. 
Family size with T/-ft. 
hose, $3.95. 
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3 in 1 RADIO TUNER 


1000 - 
High School Seniors Only $1.00 Postpaid 
to Come to California Le aeed 
Eliminator 
“Make the most of the next few months by 2. Antenna Tuner 
finishing your fourth yeor of high school 3. Wave Trap 


«t Aero Tech ... where you can combine circraft mechanics 
for engineering with your high school subjects. If you act now 
you can sill enrol in these special courses. 

GET VALUABLE AVIATION TRAINING 
Whether you go into military service or war industry at the 
tend of your training, you will possess technical qualifications 
that will raise you above the average of others...and you 
will be trained for specialized assignments. 


* APPROVED COURSES * 


hen successfully completed you receive your High School 
diploma in addition to your Certificate of Award covering 


oa a 
sot Jon wanted ioduy for’ fuit Ieee et 
owio insTiTUTE OF TECHNOLOGY, 


your aviation course. If you combine the High School ond 73 ie s ’ sda”? 
Cictomcoceae = | “Radio Listeners’ Guide 


will be given you when you envall at Aero Tech. SEND 
COUPON TODAY FOR ENROLLMENT APPLICATION. oes net eats ig spa 
AE. VE & CO., INC., Dept 
SEND COUPON FOR FREE BOOKLET AND DETAILS éi0 "Micha ‘aaa ricad 
(AIRO TNDUSTRIGS TECHNICAL INSTITUTE 
5247 W. Son Fernando Reed, Los Angeles 26, Cal 


Gentlemen: Pleoe sand free booklet "The World of Aviation” 
‘ond fll data om courte cheched below, without sbiigeion. 
‘Moster Machanis with C] or without [] 4th yeor high school 


‘Asronavieal Engineering with [or without () 4th yeor high school 


Speail Alreret Protadecton wit JerwitnoetLd ah feor hgh shat PERSONAL SERVICE bret 
Hi 


Answering in non-technical language, the questions 
rostpald, 


Sra, write today tor Pi 
LF. Randolph, 340-D Columbian Bidg., Washington, D.C. 


PATENT YOUR IDEAS Fray) 


eaten by formas Member ergs (1522-70 Patent lie 


Get In at the Start—and Grow 


Plastics fe a new industry which the nation’s war ESHROONY st Rome al yon may Si 
needs is foreing to quick mat iy Plas- Se"ieesone sad over 00" Hhustratl 
ties are indispensable in, prac 

of the Service—Aireraft, “Ordnance, 
Marine, Signal Corps, ete. Opportunities ? Nearly 


sraryibiag’ Troan bros ts tains, from esdacts WANT. permanent busi 
S32 iil be aftected ‘by Plastics neta peter af oe 
Spare Time Training Now Ready 


| 
| ‘The time to get started is now. You can prepare 
| 


Send mame and address for fre 
RAYE BURNS SCHOOL, Dept. 8, 


x 1298, CLEVELAND 3, OHIO 


at home, in your spare time, to take your place 
in an infant industry that even now is leaping 


i 
‘and Design 
fen and Women 
Diesel Engineering’ 
Mechanical Eopiorerine 
‘hadi 


AT manpwne 


SoO-LO tives 


Add a Language 
To Your Assets 


by LINGUAPHONE 


TAIN -POUsH 
‘SPANISH NORWEGIAN 

Speak ) Portucuese FRENCH 

=) russian GERMAN 


JAPANESE 
or any of 20 other langu 


Quickly, easily, correctly by 
LINGUAPHONE Ear-Eye METHOD 


This emazingly simple ond delightful way to 
learn to speak any of 29 languages in your 
own home is the work of 150 of the foremost 
language teachers of famous unive 

You merely LISTEN to the voice of native 
teachers. Your EYES follow the text and illus- 
trations . .. and before you are aware you a1 
repeating the q # and answers as notu- 
rally as speaking with a notive. 

Endorsed by educational authorities, Linguo- 
phone is vied by Army, Navy, Flying, Signal, 
Medical Corps and other services; by 14,000 
schools, colleges and by more than one mi 
home-study students. Do not confuse Lingua- 
phone Eor-Eye Method with any other. 

Sand for FREE book, Call for FREE Demenstrotion. 


LINGUAPH ONE INSTITUTE 
58 RCA Bldg. + New York (20), N. ¥. « Cl 7.0830) 


LEARN 2%: CARTOONING 


ined metal Uae aa Baiped tra erenore of Fer 


ANY BOOK IN PRINT! 


Delivered at your door. We pay post 
Standard authors, new books, popular edition 


‘mechanical, 
bo ‘all at guaranteed savin 
Send card now for Clarkson's 1911 Catalo 
FREE 

CLARKSON PUBLISHING 
ent. Psy 1289. Wabash Ave 


by mall, in 10 simple, easy-to-follow les 
sons, to make exc 
Iikenesses. Detailed guidance for your 


STUART, every step. Send for free book totey. 
E21 Shrorument Circle, Room 2812, Indianapolis, tnd. 


jend me free book and outline of lessons. 


EARN MONEY Fontaatrs 


|More GOOD JOBS in 


in AIRCRAFT and other War Industries! 
for Draftsmen Are 


s urgent demand. 


This complete drawing outtit,—every- 
thing to work ‘with,including ‘drafts 

fable, denne bard supelton, ate 

Lt SENT TO YOU AT NO EXTRA 

4 COST it you are a Chicage Tech Student. 


_>s 


‘The War Production program has increased the demand 
for Aircraft. Draftsmen, Machine Draftsmen, Architec- 
tural Draftsmen, Electrical Draftsmen, and’ Structural 
Dra The Draftsman always comes first on any new 
project in manufacturing and industry—peace or wartime, 


The Draftsman—“The Key Man” 
in War or Peacetime Industry 


No new machines can be built, no airplanes constructed, 
ho bridges or buildings erected, no. ships or submarines 
launched until the draftsman has completed his work, 
Real immediate opportunities exist in. Drafting—the pro- 
fession upon which all construction is vitally dependent, 
Dralting is clean, interesting, well paid work. Steady em- 
ployment. Investigate today’ what Drafting offers you! 
Help your country in a vital War production job on the 
important Home Front—and help yourself to a well paid 
job in Drafting. 


Learn in Spare Time,—at Home! 


(or ot the College in Chicago) 
With our easy step-by-step lessons, (and the tools we furnish), 
3un ca es ia Sour sare time a Nome Convent ere 16 
prove to you how easy it is to ing by the Chicago 
FREE No charge 
neither “now 
"postcard or 


Send Coupon + 


CHICAGO TECHNICAL COLLEGE 


'$-219 Tech. Bidg., 2000 S. Michigan Ave., Chicago 16, IM. 
Yes,—please send me FREE Trial Lesson in DRAFTING 
Machine Dratting 
Structural Drattin 
Building Construction 
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Grom 
TRAIN NOW IN LEISURE TIME 
BY NEW HOME STUDY METHOD 


Now {3 the time to prepare for Essential War Work 

and a Brilliant Peacetime Career in Aviation. Ryan's 
{ted methods of instruction will train you thoroughly 

<'yet quickly, In spare time. No higher ed 

perience necessary. A complete Aeronautical Dr 

Outfit Is Included with your training, at no extra cost 


LIFETIME CAREER AT BIGGER PAY 


‘The aircraft industry needs Draftsmen and Engineers 
fow and for the Big Tomorrow In Aviation. 

Men who today hold ordinary routine Jobs will 

be Important Agures In the aircraft plants to- 
Prepare yourself now Send coupon 

Horizons of Op- 


Gentlemen’ 
Please send me your F 

ZONS OF OPPORTUNITY.” 
R.A.L, Including cost of train 


Name. 
Street 
city 


Be Popular —Learn 
the Newest DANCES 
in5 DAYS— AYS—or NO COST! 


NEW REVISED EDITION 
‘of DANCING 


Hatin book Ena you wih tetund porches pies 
Name. 


HEAR farough « marco 


light ond easy Yo wear, yet enable 
coring person to carry on normal 


Hearing 


Inventions Wanted 


Patented or Unpatented 
‘either Unpatented or patented, write tedayl 
Chartered Institute of American Inventors 
AND TRADE MARKS = 
C.A.SNOWECO. 
427 SNOW Te WASHINGTON 1, D.C. 
oe Enplocers Electricians, Students and all inter+ 
Soe Bocas A gues aed, sey 
to understand, A telabie a 
thority and a handy belper 
INFORMATION ON 
The Roles and Lawes of Bet 
ican He ina 
TTelephonesignition-Radio Prive 
ipl Refipertion~ Air Cone 
Co ‘explained so 


Inventions can now be safely sold without 
Dept. 3, 631 Pa. Ave. N. W., Washington, D. C. 
Registered Patent Attorneys Since 1875 
mt ‘re/erence, giving complete instruction 

that answers your questions, 

ated B.C. Motors-Arnas 
‘anafort 

Sitioning-Oil Burners~Air Come 

‘higatianceryounel inoly 


Eipeaageit Sou have's prectlea  deatat a 
Wie fr fren Bash sed “Cristina Uvetin® form 
‘@ AUDELS HANDY BOOK OF ELECTRICITY 

‘sdfactatiermtion Ey 

INSIDE TRADE 

fie Winding sn Rep 

Raiieayes Belle Sign Masser 
reanorecWelding, and many 
and mail the FREE COUPON, below. 


1340 PAGES 
2600 ILLUS. 


Get this Handy ORI MITE 


Ohms Law Calculator! 


Figures Ohms, Watts, 
Volts, Amperes— 


Quickly, Easily! 


reading. 
the “range of 


nd woltagen commonly, used, fn 


trieal Work, Size 4%” 
send erty 300 ty cata to cover cost of bonding. 


OHMITE MFG. CO.,4944 Flournoy St, Chicago, IL 


COMPLETE BASIC RADIO. 
FLECTRONIC TRAINING 


5-DAY FREE TRIAL // 


YS0I9,& TECHNICAL PUBL. Co. Deot, Ps-a23 
ey epee ra 
Send np Chieu’ RADIO PHYSICS COURSE, bank 
{eet Mfoctany Cf dead Ca Br is ealtee eases Ae nee fay sais 
‘hee iy Fetuen te book within ‘Son's and Fosetve Sy macy Backs 


I broke his fingers 
like TWIGS! 


‘Out of the dark I fele the brutal strangler's 
grip. ‘In. a fash be was paralyzed with broken 
ingers, even though be was twice my size, 


Greatest Self-Defense 
Offer Ever etry 
Tear 


wrestler or Jiu-Jitsu ex 
SIMPLE PROVED Mi 

aralyze any thug, any Jiu-Jitea fend of 
mnife thrower. You may q 
but you can overpower the biggest bully! 


ing combi 
‘on scientific self-defens 


Fivepay TTRIALL If not gig vith 


What does 
THE FUTURE 


hold for You? 


How would you like the answers to these seven 
questions so that you may know how to plan, 
when to plan and what to plan for your future? 

By what indelible marks is your 


‘worth measured by those in posi- 
tion to help you? 


Do people think that you are 
om the way UP, of on the way 
DOWN 
Is the pinnacle of your earn- 
ing capuclty ahead Qf you, oF 
behind you? 
Is your present position, in life 
temporary or permanent? 
What habits sand. in the way 
of your happiness and advance- 
If the thing you want most is 
beyond your teach, what: must 
you'd ¢o mex ita” 
re you utilizing all of your 
energies, abilities and talents in 
the Fight direction? 
How, would you like to ‘‘Jook’” Into the minds of your 
loved “ones, ‘relatives, friends, associates, managers, 
customers, employees and othe ition 
fo help you and those whom y 
impressor counsel... and thereby get the real "1 
side™ story of what they actually think of YOU, your 
personality and capabilities > 


FOR MEN AND WOMEN 
Suyiaaaasigsieay gtrecroneg wren now hive 
PrN Re ep ue eat tt 
Cart ae Oe eG Gia ad ts tree 
Ceeee ee eee reat aekcde ta Gores 
Er eee 
soecemign ghd sbilter Zou ney unt reatee You Doe 
rier po tn 
Tet rains 

FREE—If You Act At Once—MY BOOK: 

“There Are Only 3 Ways You Can Win” 
SRReseEni, tact 
Pay Re ey Cr 
Ee Recta Se one Ube oe, Wal ee cee Ta Ses 
FEE are roe CAR Wel 

OBEY THAT IMPULSE! ACT NOW! 

sie eek fe mtn, whe Yom Soe deehaeg. ders 
pee A 


seinen Set ae 
i MONEY BACK GUARANTEE 1 
tats MARAT, Cvmestr In home Reeins 

Dee Gece fae, smreteg es Jo Penson 
ee arte ieee 
{o\send me a PREE copy of your. booklet, ABE 
SPB Ae ae Shs it in eno 
EER RR One ECL T 


in your home, Dusi- 


orry__30xe__srars. 
(Print Name and Address Plainly) 


CARPENTERS 


Get Big Pay War Jobs Now 


gee 


Wasik 
Fits the pocket. Quickly solves any problem //"//2 
Ipmultigiientton,dvison, preporion Gi 
the square, the square Toot logarithm and 
Feciprocals ofall numbers. Trig scales ve \ 


TAVELUA SALES CO., 21 West Broadway, New York, N. Y. 


pp LUSTRATED COMIC BOOKLETS for adults (vest pocket 
EP size) Theind you ite! 10citferent booklets sent or Se 
} SJ 9125 assorted for $1. Shipped prepaid in plan wrapper. 
NoC.0.. ores, Send Cash, Stamps or Money Order, 
GRAYKO, Dept. A-87, Box 520, G.P.0,, New York. 


A FROLIC READER 
FOR THE GENTLEMAN 


Herp indeed is reading 
for pleasure. “The, Play- 
oy's Handbook" is a 
man's book, just like hunt- 
ing is. a man's sport. Each 
page full of chuckles and 
every chapter offers end- 
less “delight, ‘The contents 
feature such exhilarating 
euriousa as:— 


logy, ui 
which probes ‘tive gay life ofa 
bachelor Me. Preble Gels Rid ‘Of itis Wife,—how be 


oman; "The 39-44 100%» Purltans,—a phase of Colonial 
History pot ‘ound 4m ur school textbooks: The Art Ge 
bout, Jou: Stag Liness="e Fepertaire of Tiel and 

Ing: aneedoten, jokes, bai 


copy of “THE PLAYBOY'S HANDROOK.”” It's 
Seva Hot of furor my money back. 
enclosing’ $1.00 ("") Bend C-0-D. plus postage 


Chto 


Classified A 
mum ad 10 words. 
office by Decem! 
POPULAR SCIENCE MONTHU 


ADVERTISING 


WATE -Order or agent ad reaching 1.0005 | 
famies throushous Waited States $15.0 “0 


inch" Newspaper, magus 
Fatebook, tree.” Chi 
2-8 Wes Jackin, Chicas 


24, WORDS 35 news; 
‘3 Gardner, Valle) 


‘AGENTS WANTED. 


00, Goodall, 
fornia, 


only 35¢ per word per insertion, payable in advance. Mini= 
be included in February issue copy should be in our 
sr 6th. February issue on sale January 3rd. 

—351 FOURTH AVE.—NEW YORK CITY 10 


AUTHORS SERVICE 


stamp for bargain sheet on 30 use- 
So ae te oom 839 BUSe. | NEW Were Wanted co 
Wich Bureet, Nov. golty fo freak int 
iC Mani ‘Held. Rush postcard for Pree Details, 
‘Simplified! Profitable! ‘Beeretsi | Comfort’ Writer's waervieg  210cR, South 
Profits to 1.500%, 
4. til Tet 
Said eat “Anderson. Vinebure. California. 


S| Sere ere Fao = 


FI 
‘Metalic Later 03, 407 Ne Ole, | ts 
iter-war layofis! Start own busi- fe say 
Se Gar ae pa Ge | mea care 
Seigt aa, fees | Bae ee 
Oo, 36a Se, Bow Fork, Agent ‘Money Back Guarantee, 
Lae oe ee 
come aie 
igi 
aes 
es 


AMBITIOUS School 
ame nae § 


arate 


"Free" Garde, 
rae 30, bias 


"5 most 

‘beautiful istinctive Graduation Name 
cards. Poulttyey ion, Low 
‘it piteen, Kite Prinicrayt, 


Seda "Bast um Streets Scranton, Pe: 
STYER Pinta 


ies Aigo, ma 
‘On Automobiles, "Pree 
SRaleo", 1483 Washington, ‘Boston. 
‘Mats. 


Se nag em ie 
agree eg ee 
Faas Gaetan Wea aaa 
icon, Chicas af 
ee 
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pane 8, : 
ar Soe eet | Eee Rubino, ae = 
mrt 130 or“ | rormanee op epeonie vaporization of 
PIN-UPS, Patriot, Military lems Sew Gustine. Wrench install 
wedig  Whotegie, Semple t100- Ciaver, | RIN yy G'Tortite Sees AWicnsas 
EREW car balieriny inexpensively. ine 

ig 
ee iak Se GRR ERT: | Mngt SO ont aN, 


19 TONTTION Su 
JON iperghareg, #0, 
00, 80 3 


ue 


TALIFORNIA Sivie Dunt Mullery V-4 Se, 
es Ousline, increases power Bi 

fia bent "gee fone a 

Bpuaned — 


orersied ‘tert a 
Sxtaiog Ie. Cymer, os 


0 
Motor ‘Beooke 
Angeles 18, Cait. 


ington, Company, 201-204 Man= 
Portland: Oregon. 


te Vac 


OPERATE cars Uwe, Gaclory gnaiges 
‘with wood oF coal gai, 2 price of 


i extenaively sae 

ae ape ae ee Fike 
wiooa 

wine alae. 


| Westby. 
| AUTOMOBILE Fuct 
‘Guaranteed formula.” send $1" today. 
IN GOODS. | United Research, Box 131, Orange, N. J. 
USED, parte, (Guaranteed), All cars. De: 
pp oeds, fully immediate rea. Vie- 
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mide. “Nuart, 2041 Bast 21st, | 
if 


| eratire’ free te Nid ‘Aven Mont 


gomery, 
FORTIFY 7 
Some, 


articular 
SP RESUS 108 
* sashvilie 4, “Penn, 
START Pradiabe colsclon buntoar ee 
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WELD peese, ducks, fe 01s, peatowl, 
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RADIO Engineering, Broadcasting. Servic: 
fhe, Bieetremen, Atsation, Marine 4 Police 
Eiseduce i age Tn: 
| Site. Dept. 800, "Valparaiso, Indo 
MAKE up to $25-435 week ag a ‘Trained 
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Gineinmatts 

HOME Study course, drugleny therapy 
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Sobol “byesWar  Foriudias Develo 
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INFORMATION—How to locate most any 


partes made iy the Usted ates 
Sen“asih' Se, ‘Chicago 9 Hiscier 
INVENTIONS WANTED. 
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Tour vention. Mi Humphries, ‘of tricks, sample 0c. Interna= 
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MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 


FOOL, Your Friends! Send 100 for 3 Post 
ard, Views of Detroit. write your mes 


Bf 
Brew. 


rec, stamp aad return to” me. 
heim “from here—Pree., Arthur 
su03 “Baldwin Ave.. Detroit 13, 


HOLLywOD spect tn 
‘catalog. ghost Iusion anc 
256, Magic House of ‘Chat! 
Hoitywood, Calif. 
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‘CATALOG 50 engines, model railroad aup- 


vetted. Htowardco, P07 
orth” Asiana, Chicago 


HYPROTZE aaa 
eed Course $5.00. ( 
Box 1313, Raleigh, N.C. 


SHIP Model and yacht, samples, comes 
‘Calaione, Wid 


- 1810 E oe tes. ‘New York oe 


MONEY MAKING OPPORTUNITIES 


era 
fiastrate 


SEER RE SS 
Ses fase 

SIAR a Hone Bisse Is See Te 
sghtne Luce a Sadr She 
Daler Pm 


‘Mhambra, Cali 
Dalle! 
listed perma 


rently with over 100 arme"10e"Notel E> 
Eerprises, Box 457, Reno 3, N 
DETECTIVES Earn Big Money. 
apeceroary aries, fee 
128 "West Bath, No Y, N.Y. 
‘OPPORTUNITIES Galo: 


crgmple_maliing, tree." Harvey” “Teeple 


BE your own boss. Operate a magaaine 
Subscription Buntiese 20 Rome, American 
sesere Bevel 
EARN ioney evenings. ‘and dae 
Diieating comic cartons for advertisers. 
comiewAds, “Argyle, Wisconsin. 
TRADERS" Club members, carn bie mone 
ure? 2 Anderson, Vineburg, Calit, 
MONUMENTS 
BONE AMENTE Direct Low Price. | 
 GuaFanteed.. Pree Catalog ai 
samnpics, “Write Grinite:Sarbie Puctor), 
‘B49, Oneeo. Florida, 
MOTION PICTURE & SOUND 
EQUIPMENT. 


SEND, stamp, for 16mm. gin, catalogue. 

‘Seer! ‘Easton Pa; 

MOTOROYCEES, BICYCLES & 
PrLIES 


tions 


;| Haas Bahr 
Fase Bova "Was 


les 15 
FWODENN “Ataris Mechania—And 
‘Speed Tuning’, 5 ‘pages, 200 filustras 
tom tne ‘moet ip-to-date and. complete 
Seed, ‘Bescritire folder fee Ni 
Son Tiroiners ‘Canada. 
BEAUTIFOL: Recap Motsi-Sonotet Tiree 
Tnformation catalog 10c.- Clymer, 307 


W. Pico, Low Angeles 18, Cali 
SSIUSIC, MUSICAL INSTRUMENTS 


Tiina FIEM-SUBJECTS —— “Black and 
White and Color: Sound or Bulent 
get selection ‘ever ‘compiled: 70 
Wate for new. Deluxe 1083 Caraiog-“pro- 
fusely iMustrated? abe (cain) felunded 
Holly ‘Supply. Hol 


i 
133. 
ul *Pinisnied. Subjects. 
Flims, 142 New Lots, 


Tecter 
Brocklyn 7. N.Y. 


ik Double. sin 
x aga 820. 
Sous, 


it 
g Ser Netter 


SONGWRITERS) Bend our poems for our 
ter and Free “iunvming’ Dictionary 
Phonograph “Records” made,” Vanderbilt 
Music Sltdios, Dox i12,"Dept, 4M, Cones 


SW RETERS Waite Tar Pree Taste: 
Bopklee Qutiining™ Oprertunitge, 


tive 
Baited “Muste Corporat 


Salem, Indiana, 

PHONOGRAPH Hrcerds 5 ‘used 
cents each. Hoodwin Company. 4410 

Broadway, Chileago. Tilinols, 


iM, Used sgund Alm, 61 00 pom 
‘Were or Tat of ‘cimplete 
ovtheinckhawk Fis, ‘Dept. 


enport, tows 
SERTEEN neaptifal giamour way 
Rest Larelet ara, "SS0: 
60, a a oe 


WANTED! Lyrics, mielodies for sonas.. We 
lish, sell.” Superior Song 


|AND Tratruments, all Barwaing, James 
Siscek, 12912 Broadway, Cleveland, Oho, 


OLD GOLD, WATCHES, PRECIOUS | 
‘STONES. 


Grecian’ Peles Ping Ta 
EY 


‘unm, 116. nin Speci sound oF 
silent, Rene or Purchase, Hemenway Pim 
Seg 2 sles S"howton Ti. Mas 


ALI Reflector Co. eu 
‘heir reflector will eive 35° 
sgrumination on “He 


‘MOVIE Film 160° 16mm $1,90—25" doubie 
mm $1.25 developing included, Ambas= 
sador, 470-AW Quincy Street, Brooklyn, 
SEMBESOUND features! Shorey Techni 
ples 10e. Demsey, 1613 Stewart, 


36, FIEM subjecis, SESS DH Ra. 
ab pnee Service, 2d Liddesdaie, ‘otro, 


WORLD, War No.1 300i faim, 90.50, 
47, SRG; 2720 Bouth Figueras, Los ‘angeles 


‘Welsbery's 
Geed Resting Company. 1500-3 Hennepin, 
Minneapolis 

PATENT ATTORNEYS 


INVENTORS: Learn now. 


Yorm for esteblining 
the TaventarS contain ete tn 
mventar's containing complete snfor= 
Indtion about patent procedure abd calling 
iventions: eveing: ihustrations of any 
Mctesshalinfentionss over 10: peste ine” 
Ehanical movements: ‘Dela may be coat. 
For" prompt: sconfidcnttal. services tice 
Slardhce Ay S'Brien fe Marvay Yoocieen. 
ent Attorneys, 392-3 ACAENS 

Bullaing. Washington, D.C 


LEARN Movie Projection, 
Mies catalog. Give age. ‘Theatre 
pumifa, We 
SALE ~ feat —eathange 
end anf ea 


<a Temm movies. 
alogge. Baer Fis, 


1683 Cosi ‘california. 
HOME Movies jou te 16mm, sappe, 
joc, Ako §-l6mm Camera Fu 


GLAMOUR Fine! Kite, Sampler, 106 

Superior, 196 Pourth, Py 

FREE Move Fim Crisiors ane Tie 
‘Goodwill Gompany, Jackscn, ‘Tennessee. 


‘Manargment. 
“School. | 


Patent counselors, Victor = 
FELSP Meslin Bide, Washington, D. C. 


po 
| mat suet Pe 
ESL Fate, 
1, BS: 
SINVERTOR GUIDE” fe, alias 
ya oanal waren” aerate 
poe pie ct es ae Pane 
SPEER srg ge, ae 
“EATEN Pacers” and Bia Tre 
clrmaled Serge bulk PeHote Pes 
was 
TATE 
IRYERTOI Fortean 
Seep poaaae ata aay 
non-military prodietie Uf you have a used 


fon, patented ‘unpatented, ‘write 
fe of American daventorsy 


Invention. 


Ties. 
| witcieeails ec Baa 
Service, GI i 


iMbout my own. rescue from" The 
Wally of'Tng Shadow And achieve Pinahe 
Clal Tndependence, T now bring 10. you for 
your, Weel in cbtaining’ Fenancial cease, 
Wealth, ‘Happiness in your fe, Here 
sd et Th ta i 0 amaZinaly aime 
ead eectve T wang total Saw about 
fy wethout cost t0 you ree Coby 
of Your Birthright today. and. teary bow 
mar Chief Ambition 
Row Nt Hutchison. Pounder, The 
Neotarian’ Fellowship, ‘Desk’ 32, 216, Ras 
Toth Street, Kansas’ City 6, Miwourt, 


bring 


ATTRACT ~ Success, 
through Ontol 
metaphtsicall 
Ontology “itiminates 


feaches how to Dray, reveals secre 
2 page 


"booklet Pree. Alexander 
sour, 


HEAT! Ne 
Tbe a day 


7 ‘Goats Teoa thant 
Wew burner tai) coat fare 
For $10 from our, blueprint 

‘onc 


| 
| ere Pat 
| 


ie file CO aps 
rane 


Box 606, Mount 


Sas eat ett 
ean 


| tom: tise on 
ievariewaulely 
ie een rr, 


nate investine cant 


= | BEAUTIFOL, hait can be youre without 
tne 


This proven 
ID nd drensen the 
OF Toute far $1.00. "AlosCresco, BOS 
2eL, Belmar, N. 
HEALTH, 
throu 
prestonge 
‘Scherte. 
Touls 8. Miscotirt 


TIVE a life of abounding Hai 

‘ealin, Wealth. Prosperity 

tract Real Happiness and Success tn Sour 

Satiy, purnulta "Onis e800. tea G. Mercer, 
‘Avenue, Passing, 


and Happiness, 
Broblemn VAavice, and Eran 
Tiormation. frees Joneph 
4035" Lindell Bivd., St 


GQRGEOUS Chirstmas Folders 25 tor 
lary oF $0 for” Dollar, “For name 
printed free, ‘Lefavor, Box 87/, San ‘Ber= 


WG! Da Vane Sia ton” angeles, 
| 44 ESQUIRE Desk Calendars—Twelve Var= 

‘3 Gurie—s0e—Esquire Agent, 1010 Olt 
| ard? Phia, Pa. 


BUY Vitamins direct, Save. Postcard. 
Matoska Products, White Bear Lake, 


HAND Guide, Cortes poor Pe 
Stalin. Gufline Pree, ‘Guinea 0 8 


HyNOTEN. ‘Complete 26 Method Course, 
jester institute Hypnotism, 
palsio, Palatine, ut" 
FEET Hurt? Cure your own, then cure 
others, Operate Your own ollie. Details, 
ume." Sawyer, 132-P, Gainesville, Fis.” 
O1L, alatings, 03 qfavas, | Reasonable. 
See RRS Rondo, ve 


1 Wandoiph. Wis. 
‘PHOTO FINISHING 


IMMEDIATE Service! Pictures_retursed 
same day order received. Smashing Law 


om an 
prvice, en 


BIOGRST, fields 0, ee ia SSR, Aaphing 
436 eapostrs. fing 


FREE) Have jour, Fibs fi Grebe’ By 
‘pecialist 8 ‘film, iN, free. eH 


wermiatit service, 
Bdisstualo, De: 
West 

oto enn tom profess 
 eniarkeiment on professiogal Gou- 
tie weight paper from Alm or photo. cost 
Sou onb ade Sir ‘enset frame, desired aad 
Ye. Ro edira chats: Inciuge color hair, 
eee ae ee cei ae NEY gree 
Boot, W: Box isi, Station D, 


Reprints. 2c 


100 tepr 
Deniititl, free 8x7 er 
Bae: Photo Series, Box s480- Metropolitan 


Fwement and mailing 


z 
thant Ait reach. 

and printed 25¢. ‘Finest workmanship: fast 

igre. Merctry, Bide) North ‘Dearborn, 

Chicago, 2. 


developed and 8 beautiful entar 
‘mets 2 to'6 times larger—decked 
<cligh ‘vious, Any 8 exponure roit 25¢ coin. 
Reprint enlargements de each. Alden Pho= 
tos, A Astor Station, Boston, Mass. 
FILMS Scientifically developed, plus 
Dpeautifal 4x 6 enlargements, “306 com: 
plete, Photo Service, tof Dewey Bt, New= 


ae ed 
Tentg,08 prints) ase, ‘Geppert Studios, 

Dept. 3:2, ‘Moines, 

QUALITY Photosiamps trom any grap: 
‘shots $1.00 per 100.” 82-29 Goth oad. 

Elmhurst, N.Y, 


POULTRY & SUPPLIES 


58 ee ro 00. 
2 tig 
chess. 


Bend “toln "or “stamps 
Poultry Jounal, 629°S, 


| MONEY; Saring Route Tips trom Eeper- 
‘lence Para, of feedings laying. Bae 


5 
“PRINTING, MULTIGRAPHING, — 
SUMEOGHAPHING, LABELS 


| Pag cee i et nea 
uh erhrems fy Bh er 
| sa Se Raa 
| apron: supe SNETTOTTON 


‘REVISED Plans 18 Crystal Sets (SW re0- 


ford. $300 miles}. wich, “Ragiobullder == 
wy Egbornuanes, “06-2 rth ave 
Sakiand 3, Cail ae 


RADIO Service mea _and ei 
send for our giant radio catal ers 
elit. "Gaited Radio Go, (L000-V), New 


$2.99 FOSTRAID: 200,852 © 1T Good Bond 
ten ‘ane at 
Envelopes. Good workmanshy 


Waitewove 
‘gulek es 
Punxsic 


bond. 
yes, Bok 


tn ig. Ge 
Tis, si ia 


CLASSY printing economically produced 
wae, deliveries, agp Bee ‘Sleoean, 6046 


aig it Himmermnl Taemeads aad 
ae, Whitewove Envelopes. $1.00. Postpaid. 
“sot West Honsetety Ph 


7BHRACLE. Dhondaraph needle 
avs “2000 records, plus anoney-sat 

Parte and Tube catalog ail for waco 
and iaiog al fon a6 


1365 “Wooster, Akron, 


Kansas, GUY. Mk 
"RADIO Consinittion and Rapairing™— 
ae Titusrated"workto 

Box 303, n aa 


i “Thomaston, 
CRYSTAL, “Radio Ex 


ey 
Hulet. 29 “B.3oth, New York 


BARE ONG 


Write 


Livingston St, 


DISTINCTIVE Statoner? at Reasocabié 
‘stump ‘Printers 


3000 745,08 “Samples, Joseph Jolinson, 
B itth Ave. Newt York’ 30. 


PRINTING and labels ali kinds, samples 
specie, SF serks_“aanere. 3G, 


X11 Letterheads, $1.95. Savon, 
‘ofants Pranktin, Cleveland 


DISTINCTIVE Printing Reaconaby FE. 
‘Pree Samples. Cramer, Box 093, Chica 


PRINTING OUTFITS & SUPPLIES 


WILL Pay $10.00 each Zor certain Linco 
ues! Anduahende. $50.01 


sue of all U, 8, cone 
Tiustrations. 3500 Cues 
rice oe, “James Randall, “341 


tations 
South Dearborn, Chicago. 


PROTEC ponput buainaee he 
Nope " allewe As 
sociation, “Dei. Ginetanai a2 
INEXPENSIVE fome-made Bringing prow 
fi free. Novelty Shop, Downie, 


‘PRINTER'S Supply Barpai 
iano. Bradshaw, 344-8 duro, 


PRINTING Proseq Type, Supple TD 
Loyeriiie 


Sen Turmbaugh Servier 


i Ogtaioe. Send 
a ‘Chi- 


PRINTING Outfits and Supplies, Ser | 0) INDIAN Head cents, different date 
Pi, Sat Pee Se 
Safran aa eeent eh 

cram: | HOBBY pes pi ng TRE 


Wiushing, 
WE purchase al Indlanhead pennies 
7p It zndianhend pennies, Come 


Broudway. ‘New 'Y Venn con 
FIVE foreien Vile, 250, Yweniy-ae OT 
rufa Fst "Bette or SA, Otawa, 


Seer ag ee 
nk ster tts OOF St 


veut. Keim, Box % 
ee 105, Sta. A, 


TaED ise. equipment. Prices free. | COINS of The World. List fee Ta 
Wrngarden Prinfine, Zeeland. Mien Tole, Box Wul4, Bloomfield, Oitaburgh, Pk, 


PROFITABLE OCCUPATIONS 


‘RAZOR BLADES, SHA 


MECHANICALLY Inclined Men—Own and 
Operate Beneral Appliance Repair shop. 

Complete, “iiuitrated course shoe. yout 

Sow. “Welding, Refrigeration, ‘Motor Te- 

alr. Howto eet business 

Povered, Pree hiterature. 

Dept. 10a4. 3838 N. Cent 


Schock. Dept. "S-20, 001 West Pico, Los 


Angeles € 
RAISE Wighly-Proftable Angora Rabbits, 

‘Woot brings $6.30 pound. Plenty mar 
kets, Send 28¢ for Literature, Instructions. 
Prices.” Wm. White Angora, Crawfords: 


Pres 
21880 free spawn, Soh American 
‘Toronto, Canada. 
‘Sooo PROM Bail ag! Orgvieg Goaane 

‘Seed. contract supplied. ‘Parteulars Tee 
| BERET ores De FEE RS 


| "SOF own" at ing Comb, Perlec, 
er so Beak Aue af, OME. Perec 

eS TEPanie WORK ——— 

FOENTAD Pens — Repaired 
Guntaateed to Write” Heatly 06 


SERS, Hiamclate, Service. Golveraa 
irs, ox 70, Brookloni 20, Ne 


UBBER STA} 


‘TENE samp 3c; cushioned, indexed, 3c; 
sy pionalires "6185, "Printiie, Wauwatosa, 


Seeing WET The Ne Tae ee 
cello. Box 800, Shreve pa a 


GUSHIONED. 3 
Federich Mtg., Kast Pittsbu 
SONGWRITERS 


SONGWRITERS; Our service chides Ties 
Zevon, melose with targer at 


recering and maiareip end gee 

Segre’ existe 

SONGWRITERS! Seni jour pga Tor oat 
wale and Hee “Rivage Dia 


Records Yanderbiit 
cy ‘Box 112, Dept. 5M, Coney 


ines 45c,. saaiige a 


Se ae aT 
Sa mine Rade ae en Beat 
sb a te Snel ett 
se eae re Se eae aah 
SF Se iat el 


| Grow Mushrooms iy boxes Instractions 
Bsc. Spaven $1.00, Gordon, 533 Wilkam, 
| winnipee, Stax: 


| SONGWRITERS: Write for free. booklet: 
Proey Sherine, Plan) Alea ifaale'Gow: 
ood Bist roth, Giscinnatl Sale, 


‘POEMS Wanted For Musical Setting. Send 
‘poem for ismediate consideration, Five 
guar Music Macters, 648 Beacon Buldine, 


235 ALL diferent U. 8. $1.00. O14, Di 
s new | 50 


SONG Fosag Wanted: Write Tor Fre Ti 
Biructive Booklet, Outlining ‘Opportuni- 
gp Orlted Miunle corporation, Bet. 3, fe 


GOOL Mule Compo to Good Ware | 
Music Printing. Heginald Belewer, Chat: | 
hain, New Jersey, Established 1010. 
SPORTING GOODS; GUNS, FISHING 
TACKLE, ARCHERY 


BQWS-Arrowa for ” Recreation Hunting 
une, (Beautify Archery el 


* | 00 


rag, Pinenurst Stamps, 90 Pinehus 
Brora Bo lamps, nat, 
Tor new approval bivers 
Garmsttond 40" Jeanetie Youngtown, 


PEE ew_ Ui Sau Ara Whe Se ‘Vision South Africa War Sei 
"a Approval Applicants, Charles Cleave: 
and, We Nortit Humphrey, Oge Parke Ii, 


stamps Garrow, 600 W. I3eth, Now York. 


Buy, new forei , ag ther 
are geued, information Pree, Ay 
Kodi, ‘Muscoda 


U.S. Ros. 5 
pane Horace ra "conn 


‘Afghanistan, Siberia, Banans air 
vial genaey meh approvals!” Saxon, 


REE? Pony Express set ({acoimilies). Post 
BIMwe 2, Roberts, 401 Shearerbide, Bay 


books Bt paste G0 udhetidns"euly 850 | 
HiisatedEStaioque Pree “Atetey, PRERT Western: Hem Fost: 
Eve caleges Pe Ate. | waa | a So MS, 
USED Guns: Binoculars, bougnt. araded. | 
rut ioe Bougnes Mipie ippeveabgheans tes | FRE re, Paul Pontes 
piold. Ammunition bought, Highest Cask om “Heat "Kentoores Chieu, | 736 ‘Wallan, ob Archerbider Basel: 
ae 


| 

6 ANTIQUE Firearms, Swords. Car | 
i ies.” Indian "Relies, “Catalog. | 
a, ee ‘Of Most.) Heike, We> 


Eee itaue pets | 
END 108 for ‘ist 100 used Gun 
Bolts, Willmar Munn 


~_BTAMP COLLECTING 
FREE The United 


aan Pa Meee has issued 1s 


tical 
of ench 


"both pate 
Slowly. Stamp Goan” dow Sth 
New Yor cit 


WOW #10 0 Worth ro Fa tor oa Tet 
pleked mostly on bits of paper) Just as Fe= 
Beived from the 


‘cured msions and ibe 


{oun stam 
Hew York 


‘Go, Dept. N°. 


soa sg 
See ea a 

os Salt, Paine: 

Httrated” 32 (pase booklet Celis ihre | 

Hoge See, atts rte a's 

Ho ie MTN: Saat ce 

nal seer etna 

a ot fot 


us "end ey for 
sine Pas eet oh aaa 
Bai aemas aria | 
i eotesaa triers Aes 
Sirs appli raee atime 


its they come, only Soe! Phoe= 
re, Cineininats, fo8 


FREE —Canadian Sets, Roval Visit, Gearee 
2 uo appeoval applicants. “Bnesh, Box 
‘go: Orange, Md 


| 


| noma “Ave. 


‘CHE a6 Distance Freel eae appl: 


aaf8), Rugby’ Station, Brooklyn, NY, 
PAPUA! Scarce, coronation set, 0% 


Anused-ige Neumkeag 
on ite Mi 

Di 
canta weantnen’ &° 68. Babe W, Bb 
noma Ave., Milwaukee 7; Wisconsin, 
35, DIFFERENT. United ‘States s¢_ will 
gern. oan bot TESe Sables 


3s DIFFERENT wih ange 
‘memorativen Se with approvals, Kiowies, 


ath approvals. ladon Stampa, 
Wits, Idaho, ‘oledo, orn a 


BARGAINS ln fne, appr Write 
44a tternational wD 60, Hallettne 
4 3.000 samp Bh 
ipprovais, 0, 


jus 90 different. 3e with 
, Box 13H, Bristol, 


‘BIG Barwain! 100 Different United Biate 
one Monin, Mao Palrmount, Chneinnatl, 


UNITED STATES approvals complete coy- | QMO 

ace) oe vaunily.pateacuve, Bris. | ARM-Nayy Sei—Ro, is. No, 704) These 

einifole Stamp, Box ae Grove, | Stati ghySuicellea ise “Lincoip 
achange, 115 Columbia, fvington Ti 


SPECKLE aiferent.,inelad= 
Triangles, Latin America, 


at Continental Stamp 
‘Rochelle, New 

gine Tunis, Aue 
i333" Pontinc. Ann 


‘PaueYoug shales of any 10 amps From 
eae fat yet pooaed 
eid 

EGapany NST Broadway, Dep 


Com sam 
Fletnlog withet000 stations’ Send 3 


a as a anladieal 


ie DIFFERENT United Staten ea: Com 
‘memoratives. 0c. ‘Pricelist’ free, Seld- 
enberg, Baroda. Michigan. 


‘BERD, for, Inexpensive, apptovaly, Brady 
nb. Service, B80 Asinon : 


| mont, ‘Dorches= 
ter 
| TRY, ee, 

ins. Pra 


| st?Paui e: Minnesota. 


‘REWFQURDEAND aoriiiont wortiy $e 
‘only 3¢ approvals. ‘Minutemen, 816 Mass 
sachusette, Lexington 73, Mass. 


oe, 20g A RAR 


ie Gast, Se, Hompton Lakes, 


logue i euatomers, 
Bayparkwar. Brooklyn. ‘New York 


1360 Preitle, 
UNITED STATES slams on approval, 
Targe stock. Bot 460A, hfinneapolir 
TOFINE U, 8. 1003-1903 36. Weston, Dox 
20, Oklahotna City. Okla 

GURACAO Bet new issue 106 a appro 
‘als. Vargo Stainps, Rac 

Ery Stam 


ra, 


FET Siar Satin Aone Se 
provals, Henry” zimmer 722 Culver Road, 
if 


1099 MIXED U.S. 9 current. eludes 2¢ 

bt & department” $1.75. New Hussinan 
Samp co. iat Pine Si St, Lous 
Biisour! 


POSITIVELY Greatest Free Otter 


Sictnseae ance 6 
neve ‘Mabeohut"if Free to a 
fants for Foreign Approvals becosnin 
{Seu “Plott AS Ba ear. | 
Approvals, feeble mowed. Past, | 
personal "Fel tne wont counties 
yohabreigeeand tin cqnd ‘ete stampe, 
ton “Skinner, 245 ‘East ‘Ocean, ‘Long 
Bech, Guilt ! 


PHILATOPIC Monthly Free—Foriy pase 
profusely siastrated, Inckides’ Stamp 
‘Stamp Company, 


fae wih 
‘Garnet, Sal 


Fay rede aporvae hoe TS High 
Soa nates Oa ea 
fo gtate eee ACO Homes 
SoU Pagine 0 alters Be Wo aye 
SSyrovais, Bizen, Bowling Greens OMio. 
SABSION mianarePorea, TLOh pound 
MOSBO oe: Stamps, Bot 64. Racine, Wis 
T,,&, COMMEMORATIVESo0 Difprent 


fe eB ab: Soul Bane Cor Bate Ws 
~ ~ ‘PENNY Approvals a ‘Gron- 
FREE Ozttc! Atbum, samme, Ties, "arg. av suis, Phisaelphia 0, Pen, 
prbvale’ Sot 'Siarchester Stamp Gon. 1000 MIXED U. 8. Old and New 25.2 ibs: 
anv. Manchester. 31.00. Weatherby. troy. ON. 

res, Guai> | NO Special Otters! Our anprovus ik fot 

25 DIEPERE aa, a Tag he Ty 
slop Bie, VEPR kaldine Cnsve Se | REW Approvals: appliagte wanted wrip 
Te Aner: io Han ely Cleveland, 6. 


FREE! World wide packet: 
Kratzer, 143 "5, Sedgwick, 
Kansas 


1,000 GRABBAGS ise each. 6 different $1. 
‘Sandy, 630 Bingaman, Reading. Pa igen Deas nae 
"TOBACCO—PIPES Palo Alto, Calif. 


Approvals. 
Richie, 


TREASURE FINDERS 

ME-GOOPE Metal Locator fully 

ment plan, trade-in and accessories: Pree 
‘Research Laboratory. 


ranted 


WELDING, SOLDERING 


FREE To Pipe Smokers—For a new pipe 
‘Smoking tnril, write us your Brand 
acco and get Free package Mild. Tasty. 


red Green iifver'. Pete Mo- 


at 5P"Bend Yor: Pree Catalog and Trial 
Offer. Sidney Ram, Tu4, 89° West Monroe, 


Chicigo 3, Thinots 


TRAP Fox and Coyote, on bare grounds ot 
deep snow. Learn niodern methods and 
tricks to outwit the sly furbearers. Pree 
fed" circular. @. Bunch, Welch 


cury Termin 


‘Quantity. Send 


Crafteards, Box 235, 


BURIED ‘Treasures and lost mines—over 


MERCURY—Highest war prices pai 
‘Quantity or Quality. Pree informatie 
containers, ‘Or. ship ‘mereury today. 


YEW model electric welder 110 volt AC-DOT 
‘wil weld all metals; easy to use; full 
sifgctions Complete witn power unit: same 
taille are attachments, car 
Blakes, rods, mask all for Has Sd 
She Navy. Marvel Electro welder st 
St., New York Ci 
grewelder without rewindin 
Plans $1.00 each, 25 to 


‘Light plant 
‘ors, Automobile 
Ss 3 


‘Massachusetts 


RUBBER Bands Wanted: All sizes, anv 
es. 


Nine in one da ‘ai fur 
ws. Particulars Fice, Guaranteed. 
Sherburne, Vermont. 


ELEVEN Box Traps, Complete, blueprint, 
'Sho-U, P.O, Box’, ‘Detroit 


MERCURY, (Quickslver) We pa, 150 
Pound. Wester Metal Co: Blooming 


SLIGHTLY “used Are_ Welders, 
“mended by Te & 
afer Compan 


ecom= 
‘A Guaranteed, Forney 
Fi. “Gouin orado, 


LEARN ARC WELDING 


1 Leen the practical way, by do- 
ct one the country’s nee 
‘wade schools Fully equipped te 
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SaysEverybody 
Is Hypnotized 


A strange method of mind and body control, 
that often leads to immense powers never be- 
fore experienced, is announced by Edwin J. 
Dingle, well-known explorer and geographer. 
It is said to bring about almost unbelievable 
improvement in power of mind. Many report 
improvement in health. Others acquire superb 
bodily strength, secure better positions, turn 
failure into success. Often, with suprising 
speed, talents, ability and a more magnetic 
personality are developed. 

The method was found in remote and mys- 
terious Tibet, formerly a forbidden country, 
rarely visited by outsiders, and often called 
the land of miracles in the astounding books 
written about it. Here, behind the highest 
mountains in the world, Mr. Dingle learned 
the extraordinary system he is now disclosing 
to the Western world. 

He maintains that all of us are giants in 
strength and mind-power, capable of surpris- 
ing feats, from the delay of old age to the 
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prolonging of youth, 
and the achievement 
of dazzling business 
and professional suc- 
cess. From childhood, 
however, we are hyp- 
notized, our powers 
put to sleep, by the 
suggestions of associ- 
ates, by what we read, 
and by various experi- 
ences. To realize their 
really marvelous pow- 
ers, men and women must escape from this 
hypnotism. 

The method found by Mr. Dingle in Tibet 
is said to be remarkably instrumental in free- 
ing the mind of the hypnotizing ideas that 
paralyze the giant powers within us. 

A nine-thousand word treatise revealing 
many startling results of this system is now 
being offered by the Institute of Mental- 
physics, 213 South Hobart Blvd. Dept. H-181, 
Los Angeles 4, Calif. They offer to send it 
free to readers of this publication who quickly 
send their names and addresses. Readers are 
urged to write them promptly, as only a 
limited number of the free treatises have 
been printed. —(Adv.) 
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Fighting crafismanship 


HIS new naval dual-purpose 5-incher 

is bringing added advantages in fire 
power to our armed forces at sea and on 
invasion coasts. 


Here at Fisher, we take particular pride in 
it, even though we do not make all of it. 


For the skills we have developed go into it. 
All the crafts we have mastered are concen- 
trated on it. It represents the many kinds of 
Fisher craftsmanship combined in a fight- 
ing tool that gives our men the all-important 
edge. 


We believe in armament that holds an actual 
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BACK 
THE ATTACK 
WITH 
WAR BONDS 


Keep America 


The Army-Navy "i" flies above four 
Fisher plants for excellence in aircraft 
production and from two others for tank 
production, while the Navy" E,” with 
four stars, is flown by will another 
Fisherplantforitsnaval ordnance work, 


combat advantage within itself. That’s wh) 
we throw our reserve of fighting craftsman 
ship into every tank, bomber or gun w 
build. And our fighting men tell us that it 
an added advantage when the going get 
tough. 


Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE Al 
NBC Network 


MOTOR 


By ARTHUR GRAHAME 


Drawings by FRANK HUBBARD 


VASE ietpoeal‘anskeca of “warahip 


Thundering turrets of hostile men-of-war 
are proving that no weapon has yet out- 
moded naval artillery. Both in engage- 
ments of limited scope, and in the Allies 


grand clash with Japan's main fleet that 
Some observers predict will once and for all 
ttle the control of the seas, the 
clang of metal against metal may well be 
the final arbiter. 

Will a shell penetrate the vitals of an 
enemy ship, where it will cause en 
havoc when it explodes? Will it 
halfway through the armor and ¢ 
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se preoccupy the U. S. 


Bureau of Ordnance, just as similar prob- 
lems confronted designers of the first can- 
non used aboard ships in the year 1400 or 


reabor Highlights of developments 
from that time to the present offer an il- 
luminating glimpse of the evolution of naval 
gunplay 

What we now call fire power first became 
recognized as the decisive factor in war 
sea when the superior shooting of Sir Fran- 
cls Drake's English fleet defeated the Span- 
ish Armada in 1588, Drake's cannon were 
crude weapons of brass or iron, cast hollow 


THE BIG 
North © 
rifles, 


GUNS SPEAK. Here the 35,000-ton U,S.S. 
ina cuts loose with three of her nine 16-inch 
most powerful engines of destruction used at sea 


THE EVOLUTION OF 


on a core, but they packed the punch 
that brought him victory. 

About 1750, a Swiss mechanic in- 
vented a boring machine, which made 
it possible to cast a cannon solid and 
then bore out its barrel with reasonable 
precision. Guns made in this way were 
more powerful and accurate than the 
hollow-cast kind, 

By the year 1805, when the British 
defeated the French and Spanish in the 
celebrated naval battle of Trafalgar, 
Nelson’s victorious ships of the ‘line 
mounted the best guns of their time. 
‘These 32-pounders—so called from the 
weight of the iron cannon balls they 
fired—measured nearly 10 feet long 
and weighed three tons. Their point- 
blank range was 350 yards, the distance 
at which decisive sea engagements then 
were fought; and their extreme range, 
a mile and a half. Probably their pen 
trating power compared with that of 
the foot-longer 24-pounders carried by 
the U. S. frigate Constitution in the 
War of 1812—22 inches of oak at 1,000 
yards. Including smaller weapons, Nel- 
son's biggest ships were armed with 
considerably more than 100 guns apiec 
But when about half of them fired a 
broadside, they sent no more than 1,300 
pounds of iron hurtling at the enemy— 
less than two thirds the weight of a 
single armor-piercing projectile from a 
modern 16-inch gun. 

A momentous advance in naval gun- 
nery—the introduction of explosive 
shells—came in 1822. Paixhans, a 
French artillerist, designed an eight- 
inch flat-trajectory cannon whose 62- 
pound shell contained a bursting charge 
of four pounds of black powder. Tests 
proved that this projectile had a tre- 
mendous incendiary effect upon a wood- 
en ship. But conservatism in the French 
Navy was so strong that the new weap- 
on was not adopted until 1837. The 
British hesitated two years more before 
producing a similar shell gun, to be 
used along with their time-tested 32- 
pounders. 

For 15 years after the French and 
British began arming their ships with 
shell guns, neither did anything useful 
about protecting their ships from these 
weapons. After a few sketchy trials in 
which guns shot holes through thin 
cast-iron plate, it was decided offhand 
that armor was no good. 

Gunmakers made the most of their 
temporary advantage. Muzzle-loading, 
smoothbore cannon reached the peak 
of their development in America, with 
production, by 1856, of Dahlgren guns 
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for our Navy, ranging in bore from 
nine to 11 inches and capable of firing 
either shells or solid shot. 

Advocates of armor now saw the 
doom of warships lacking it. The 
world’s first seagoing ironclad, La 
Gloire, completed by the French in 
1859, sheathed her wooden hull with 
armor plate 4% inches thick. Britain 
countered in 1861 with the Warrior, 
an all-iron warship with the same 
armor thickness. Across the Atlantic, 
spurred by the Civil War, Federal and 
Confederate forces were racing to 
complete the first American ironclads 
—the celebrated Monitor and Merri- 
mac. It was almost a photo finish. 

Hardly had the Confederate rebuilt 
frigate begun sending wooden Federal 
ships to the bottom before, on the 
morning of March 9, 1862, the Fed- 
eral warship Monitor arrived at 
Hampton Roads, Va., and went into 
action, It was the first time in history 
that ironclad tangled with ironclad. 
Neither ship won a decisive victory. 
The Monitor's two 11-inch Dahlgren 
guns—the same size as those on Ger- 
many’s “pocket battleships’”—were 
mounted on a revolving turret that 
went out of order during the battle. 
Nevertheless, the “cheesebox on a 
raft” was able to outmaneuver the 
unwieldy Merrimac and to present a 
small target for her 10 guns, of which 
the largest were nine-inch Dahlgrens. 
The net result was that the Merri- 
mac's four-inch bars of armor and the 
Monitor’s five-inch side armor and 
eight-inch turret armor were only 
dented. At least, the legend of the 
all-conquering Merrimac had been 
buried at sea. 

‘The next move was up to the gun- 
makers, Their answer was to substi- 
tute rifled guns for those of smooth 
bore. True, some of the Merrimac’s 
smaller guns had been rifled, like 
those of the British Warrior; but none 
had received extensive trials. 

Rifling consists of a helical-shaped 
insert within a gun barrel, which 
spins the projectile as it leaves the 
gun. This steadies a shell in flight, so 
that it keeps accurately headed for its 
target instead of tumbling over and 
over. But there was another advan- 
tage of rifling that attracted early 
designers. 

Smoothbore guns wasted power. 
Round shot had to fit so loosely, to 
avert danger of explosion if it stuck 
in the bore, that a quarter of the pro- 
pelling gasses escaped around it. Ri- 
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racy and eliminoted the power waste 
thet was @ great fault of smoothbores 


BREECH-LOADING rifles of 
high power ormed the new American 
Navy thot was to win the Spanish War 


WORLD WAR | found major 
navies using long-borreled, hooped- 
steel guns ond nitroglycerin powders 
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A MODERN 
TURRET GUN 


Lorger-caliber guns are mounted 
three too turret. This drawing 
shows the plan of a Iéinch-gun 
turret on one of our older ships 


fling permitted the use of 
an elongated, tight-fitting 
projectile. 

However, many cast-iron 
rifled guns burst, because the 
charge required to start the 
projectile on its way had to 
be heavier to overcome the 
10-percent retarding effect of 
the rifling. The obvious reme- 
dy was to build guns of steel, 
with four times the tensile 
strength of cast iron. Krupp, 
German armament maker, 
tried it as early as 1851. But 

| steel was expensive and hard 

| to get until, in 1857, Besse- 
mer perfected his process of 
making it cheaply and in 
quantity. After that, rifled 
guns improved rapidly. 

Now guns and arms once 
more were on even terms. In 
1875, the British commis- 


HOW BATTLE RANGES HAVE INCREASED WITH GUN POWER 


1588 
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Sts og ces 1860 


1898 


Since the day when Sir Francis Drake's little ships 
tossed rocks at the Spanish Armada, battle ranges 
‘as the power of the guns in- 

y, Dewey said "You may fire 
" when the American squadron 
was about three miles from the Spaniords, and most 
of the real work wos done at a little over a mile. At 
Jutland, greatest naval battle of the First World 
War, the opposing fleets opened fire at about 11 
The biggest guns today throw their one-ton 
projectiles well over 20 miles, in 
‘above the earth. Compli- 
cated fire-control instruments must make allowance 
for the earth's rotation while is fh 
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12 MILES 


20 MILES+ 


considered the 


sioned the Devastation, 
world’s first modern warship. She was the 
first large seagoing fighter to dispense with 
sails. Her 25-ton muzzle-loading rifles were 
mounted in turrets protected by 14 inches of 
armor, and she had a 12-inch armor belt 
along her water line. A little later the 
French built a ship with 15 inches of armor. 
‘Then, in 1881, the British launched the 
thickest-armored ship ever built—the In- 
vincible, with a 24-inch-thick armor belt and 
17 inches of armor over her turrets. Her 
main battery numbered 16 81-ton muzzle- 
loading rifles—the last muzzle-loaders that 
were mounted on a first-class battleship. 


TO CAPTURE A SHIP 


the days of wooden ships. Gunners 
ships to 
wanted 


The earlier smoothbore guns were pot- 
bellied because it took a lot of cast iron to 
withstand the chamber pressure set up by a 
propelling charge of fast-burning black 
powder. They were short-barreled, since 
there wasn’t any use of having a long barrel 
in which the pressure dropped 90 percent 
after the cannon ball had traveled one foot; 
on the rest of the way to the muzzle, it was 
moving much faster than the gases which 
should have been propelling it. About 1880, 
slower-burning brown powder became avail- 
able, Its large, perforated grains exploded 
progressively and built up increasing gas 
pressure behind the projectile. Use of this 
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powder reduced chamber pressures and 
made long barrels pay dividends in aug- 
mented muzzle velocity. Naval guns lost 
their potbellies and began to assume their 
present lean form. 

Three years after the Invincible had been 
jaunched, the British themselves canceled 
her invincibility with next to the largest 
naval gun ever built—a 161-inch monster 
which, at a range of 1,000 yards, could send 
a 1,800-pound projectile through 34 inches 
of wrought iron. Those were dark days for 
the armorers, whose problem seemed hope- 
less—until nickel-steel plate, the first great 
improvement in armor plate, was intro- 
duced in Europe in 1889. In the same year 
our Carnegie and Bethlehem plants were 
producing it. The next year, they turned 
out even more efficient armor, face-hard- 
ened by the Harvey process. 

‘The day of the heavily armored, big-gun 
ship had dawned. After letting our fleet 
rust from the Civil War to the mid-1880's, 
Congress appropriated funds for the ships 
that became world-famous as the White 
Squadron. We bought guns from England, 
brown powder and armor plate from Ger- 
many, and armor-piercing shell from 
France. Then the lawmakers wisely decreed 
that only materials of American make 
should be used in building our new Navy— 
a move which led to the establishment of an 
armament industry in the United States. 

Once more the armor-makers suffered a 
setback. Smokeless powder, a slower-burn- 
ing and more powerful propellant than 
brown powder, appeared in Europe and soon 
was in production here. By about 1890, 
American steel companies began forging 
armor-piercing shells, and we soon were 
making the high explosives that supplanted 
powder as the bursting charge in them. Our 
gunmakers produced 13-inch turret guns 
for the battleship Oregon. 

Our new guns and ships were tested at 
Manila Bay and Santiago, and the United 
States came out of the Spanish War a world 
naval power. Ever since then, our guns and 
armor have been at least as good as those of 
any other nation. 

In 1916 we mounted 16-inch guns on the 
Maryland, and the Japanese brought out 
their Mutsw class with 16-inch guns. The 
biggest British battleship guns used in 
World War I were of 15-inch size. Two 18- 
inch guns, the largest ever to go to sea, 
were mounted by the British upon the 
cruiser Furious. Soon, however, the ship 
was converted into a carrier, and the guns 
went to Singapore as harbor-defense weap- 
ons, Presumably, the Japs have them now. 

So far as is known, the biggest guns of 
French, German, and Italian warships are 
15-inch. Britain used 16-inch guns for the 


56 


first time in her Rodney class of 1925; went 
back to 14-inch for the King George V class 
in 1939; and returned to 16-inch for her new 
Lion class. 

All new American battleships, including 
the 35,000-ton North Carolina class and the 
45,000-ton Iowa class, employ main bat- 
teries of 16-inch guns. Modern design makes 
them the most powerful engines of destruc- 
tion that have ever been used at sea. They 
weigh 100 tons. Their one-ton armor-pierc- 
ing projectiles travel a half mile a second, 
Fired at an elevation of 42 degrees, they 
have a range of well over 20 miles, and 
crash down upon armored decks from a 
five-mile-high are. 

Bigger guns would have more destructive 
power, but would impose increased difficul- 
ties in ammunition handling, and a slower 
rate of fire. Unless we see sensational im- 
provements in armor, 16-inch guns will 
probably be the largest that will ever be 
used aboard a battleship. 

Guns of six smaller sizes now are being 
built for our Navy—eight-inch for heavy 
cruisers; six-inch for light cruisers; five- 
inch dual-purpose guns for the all-five-inch- 
gun cruisers of the Juncaw class, for sec- 
ondary and antiaircraft batteries of the 
larger ships, and for our new destroyers; 
three-inch for DE boats, merchant ships, 
and various other craft; and 40-mm. Bofors- 
type and 20-mm. Oerlikon-type automatic 
antiaircraft guns for numerous classes of 
ships. Fourteen-inch guns still are used— 
and are highly effective—on many battle- 
ships, and four-inch guns (some of them 
adapted for antiaircraft fire) are on World 
War I destroyers now in service, but guns 
of these calibers are not being built now. 

Our naval guns are of two kinds—built- 
up and radial-expanded, 

The 16-inch, 14-inch, and 12-inch guns 
used in the turrets of our battleships all are 
of the built-up type. Most of them are built 
of five layers of metal—liner, tube, jacket, 
and hoops. Initial bore compression is ob- 
tained by shrinkage; then the jacket and 
hoops are heated and shrunk into place over 
the tube. Bag ammunition is used in these 
guns. First the projectile is loaded; then the 
propelling charge, contained in one or more 
silk bags, each with an ignition charge in 
its base, is loaded behind it. The breech 
mechanism is a rotating block with an in- 
terrupted-screw plug which may be entered 
or withdrawn in one motion and locked or 
unlocked by a part turn. A safety device 
prevents the firing of the gun until the 
breech is closed. Combination primers are 
used, but normally firing is by electricity. 

In ships built since 1916, guns from eight- 
inch to 16-inch caliber have been mounted 
in three-gun turrets, A turret of a battle- 


POPULAR SCIENCE 


sees ee 
IMPROVEMENTS IN ARMOR PLATE 


Admiral W. H, P. Blandy, Chief of the Bureau of Ordnance, and Capt. I. D. Hedrich inspect 
jemage dor somple of late by a six-inch shell. Drawings at right show how, 
0s armor improves, less thickness is required to stop a projectile of given weight and power 


ship of the Jowa class weighs as much as aa protective deck six inches or 
destroyer. The turret is built in three parts more thick over their vital parts, 
foundation, barbette, and turret proper. and their turret tops are as 
‘The turret foundation is a cylindrical struc- heavy. Our battleships general- 
ture of heavy girders and beams built into ly have been more heavily ar- 
the structure of the ship; it supports a cir- mored than any other navy’s RARDENED. 
cular track carrying rollers on which the ships of like size. The new ones ig90 
turret rotates. The barbette is a stationary are protected by vertical armor 

cylinder of heavy armor, which surrounds belts over one foot thick—how 
the turret foundation from the ship's lowest much, Japan would like to know. 
protective deck up to the armor skirt se- 

cured to the turret. The turret proper is a 

heavily armored, boxlike structure which FROM CANNON BALL 
rotates, and in which the guns are mounted; 

in it also are the power rammers with TO ONE-TON SHELL 
which the guns are loaded. 

Guns of eight-inch and smaller caliber are _First missiles were round, solid shot. 
built by the radial expansion process. Our Explosive ee 
eight-inch and six-inch guns are composed _'9 Gove us the elongated project 
of a tube and a shrunk-on jacket which ex- 
tends halfway from the breech to the muz- 
zle. The eight-inch and many of the six- 
inch guns are mounted in three-gun turrets, 
have breech and firing mechanisms of the 
same types as the larger turret guns, and 
use bag ammunition. 

Since 1898 all navies have used Krupp- 
process armor, face-hardened to break up 
projectiles, for water-line belts, barbettes, 
and turret sides. It has been greatly im- 
proved by American makers in recent years. 
For horizontal protection our Navy uses 
homogeneous plate, which tends to “dish” 
without cracking when it is exposed to 
oblique hits, Most modern battleships have 
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Wheeled Pontons 
Give Fast, Safe 
River Crossings 


PEEDIER, safer river cross- 

ings by our troops are 
promised by a trailer ponton 
bridge invented by Andrew 
Jackson Higgins, New Orleans 
builder of the famous PT boat. 
The bridge consists of a string 
of wheeled barges that can be 


hauled overland, At a stream’s 
edge, the lead barge is hitched to a cable 
reel carried by an amphibian tank which 
swims the stream and reels in the cable, 
drawing the bridge across. When the bridge 
is in position, engineer troops swing over- 
side hinged sections folded across the barges, 
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providing an eight-foot driveway and two 
four-foot walkways. Folding end plates 
“marry” the barges. A single ponton unit 
powered by an outboard motor can be used 
as a ferry to transport mechanized equip- 
ment and men. 


POPULAR SCIENCE 


TROOP SLEEPERS, triple-decker Pullman 
cars designed for transportation of service 
men, are coming off the assembly lines of 
the Pullman Company. The first of the 
1,200 cars in production, shown in the photos 
above, illustrates the novel arrangement of 
six-man compartments along one side of the 


ZERO WELDING, a technique developed by 
the automotive industry, is saving precious 
man-hours in the production of warplanes. 
By applying refrigeration to the electrodes 
of arc-welding tools, it eliminates the need 
for frequent stops to clean the welding 
points, In the welding of aluminun 
sheets, too, the lowered temperature r 
the tendency to buckle. Refrigeration de 
vices pull the electrode temperatures down 
as low as -85 degrees Fahrenheit 


alloy 
juces 
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car with a corridor on the other side. Top 
berths are permanently fixed; seats form 
the bottom berths, and seat backs swing 
up to form the middle tier. Doors are in 
the middle of the car, as seen at the upper 
right. Each car will accommodate 30 men 
with their equipment. 


y, a, Y 
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ANGLE FINDER. Determining the 
angle of elevation of a plane above the 
horison fs an easy smatter ‘aw Will 
the F roid-made instrument shown 
above. When the user trains it on a 
plane, a graduated scale appears in 
the eld of vision, No matter how 
fast the aircraft climbs or dives, the 
seale shifts to give elevation in de- 


grees. 
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HUGGING along the high- 

way at a rapid pace, with 
smoke billowing from its funnel 
and the glow of hot embers light- 
ing the road underneath, this 
gasless buggy answers, for one 
man at least, the problem of 
modern wartime gasoline ration- 
ing. It travels along on coal, 200 
pounds of which—a 175-mile sup- 
ply—is carried in bunkers in what 
used to be the trunk of an old 
club-type coupe and the kerosene 
tank of a steamer. 

This is a converted job—from 
a 1922 Stanley steamer and an 
old Buick body, It was made into 
a coal burner by the installation 
of an advanced type of water- 
tube boiler in a firebrick-lined 
firebox equipped with a coal- 
burning grate. Stoking can't be 
done on the run since the driver, or 
his assistant, must dismount, get 
coal from the rear of the car, and 
put it into the furnace at the front. 

The conversion was the work 
of C. C. Mershon, a grate maker, 
of Philadelphia. 


"Standard" equipment on the dashboard of this 
coal-burning steam car includes @ steam gauge, 
a whistle, ond a lever controlling the fire door 


The Coal Bin 


Filling Station 


CRANK, GEAR-DRIVEN 
FROM BEAR AXLE, 
MOVES LONG 
CONNECTING ROD 
WHICH OPERATES: 
WATER PUMPS AND 
ENGINE CYLINDER 
LUBRICATING PUMP. 


CYLINDER- 
LUBRICATING 
OIL LINE 


2-CYLINDER STEAM 
ENGINE IN OIL BATH 
RUNS ITS SPUR GEAR 
WHICH TURNS LARGE 
GEAR OF DIFFERENTIAL 
UNIT OF REAR AXLE 


Drawing by 
STEWART ROUSE 


Standing beside o 
1942-model gaso- 
Jine-powered car, 
Mershon's steam- 
er may lock a lit- 
tle cld-fashioned. 
but the owner 
doesn't have to 
count ony cou: 
pons. With 200 
pounds of coal it 
will run 175 miles 


SUPERHEATED STEAM 
TO ENGINE 


THROTTLE 
BycpasseD | / LEVER FORCED DRAET, 
BUMP WAT! 

TO TANK. SMOKESTACK 


/ REMOTE-CONTROL 
2) Wine FROM 
| DASH OPERATES 
| TAN ; Pike SooR 
REVERSE- ‘BOILER . SUPERNEATER CoiL 


HEATS BOILER STEAM 
AFTER IT LEAVES THROTTLE 


PUMP INJECTS 
‘lL INTO STEAM 
PIDE TO ENGINE 


WATER PUMPS 
SUPPLY BOILER WHEN 
ARIS TRAVELING 


STEAM-DRIVEN 
WATER PUMP 
FOR PARKING. 


FIREBOX 
INSULATION 


To get up enough steam for o Sunday joy ride past 
the homes of his gas-hungry neighbors, Mershon be- 
gins by (1) shoking down the special grate—of 
which he is the inventor and manufacturer. He then 
fokes a shovelful of coal (2) from on old kerosene 
tonk, which serves o: one of the car's two coal bunk- 
ers, and (3) happily tosses it into the firebox in front 


Modern Infantry Rides 


Getting over the ground at 25 miles 
an hour, our motorized divisions 
strike swiftly and suddenly. They 
have proved the soundness of our 
peacetime tary planning. 


By JOHN H. WALKER 


OTORIZED infantry, a new weapon 

in the American arsenal, has now 

met the finai test of major battle, 
and many military observers believe that 
these high-wheeling foot soldiers will deal 
the decisive and finishing blows in the great- 
est war of world history. 

Fast irifantry is a relatively new concept 
in war, From the dim days of Cyrus the 
Great to the first World War, the fate of bat- 
tles and nations was decided, in the main, 
by the shock of troops who marched and 
maneuvered at the classical pace of three 
miles an hour. 

‘The gasoline engine has changed all that. 
A modern motorized infantry division can 
move 10 miles per hour over poor roads, 15 
over secondary roads, and 20 or 25 on good 
highways. In terms of battle strategy, this 
means that troops who used to move to the 
battle front at 15 to 25 miles a day can now 
approach action at 100 to 150 miles a day. 
‘The whole pace of a military operation de- 
velops about six times faster than in the past. 

‘This speed-up has greatly increased the 
advantage of the force that can seize and 
hold the initiative. It has made this a truly 
offensive war, as contrasted with the grind- 
ing defensive struggle which the trench and 
machine gun made of World War I. 

‘Motorization also has put the element of 
deception back into large-scale war by mak- 
ing possible the rapid grouping of forces for 
an attack at an enemy weak point. In World 
War I, the opposing commanders had to de- 
pend almost entirely on railroads, and it 
took weeks to pile up the overpowering 
quantity of supplies and troops needed to 
mount an offensive. 

Motorized infantry has not cut so spectac- 
ular a figure in the war reports as its mech- 
anized partner, the armored force, yet its 
basic function is fully as important as that 
of the tank formations. It nails down and 
exploits the gains that the tanks batter out; 
to use an analogy with football, the tank 
first opens a hole in the enemy line, and 
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then the motorized division carries the ball. 

‘There is a practical reason for this. The 
armored division, preceded by infiltrating in- 
fantry, is formidable in attack, but has rela- 
tively little defensive strength or holding 
power. It is never more vulnerable than at 
the moment when its forward lunge has been 
halted, its headlong momentum spent. That. 
is when the motorized division becomes es- 
pecially valuable. Following the armored 
striking force through the gap in the ene- 
my’s formations, the fast infantry occupies 
roads, crossings, bridges, towns, and other 
strategic points. Then it fans out, rolling 
back the flanks of the gap or curving back 
to attack from the rear. 

Moreover, if the initial break-through suc- 
ceeds in disrupting the enemy resistance, the 
main job of pursuit and destruction falls to 
the motorized divisions. For this task they 
have the right combination of great mobili- 
ty plus great combat strength and fire pow- 
er. They can hit hard to break up any re- 
organized center of resistance, or, if the ene- 
my develops a strong counterattack, they 
can dig in and hold until the armored force 
and other reinforcements are brought up to 
strike again. This process, in which units 
of an army take turns in striking and sup- 
porting each other, is called “leapfrogging.” 

‘The motorized division's function of pur- 
suit after a break-through is of great im- 
portance. Correspondents and commentators 
who have studied the massive fighting in 
Russia since 1941 are inclined to believe that 
both the Nazis and the Russians missed 
chances to win crushing and decisive vic- 
tories in the first year by not having enough 
motorized divisions to exploit initial success- 
es. Both armies inflicted heavy defeats on 
the enemy during their separate offensives; 
neither side had enough fast infantry to 
prevent the other from carrying out an or- 
derly retreat. 

‘There is nothing essentially mysterious or 
startling in the organization of a motorized 
infantry outfit. It is simply an infantry di- 
vision permanently equipped with its own 
motor transportation. The men ride their 
vehicles to the zone of action, then dismount 
and fight on foot as any other infantrymen 
would. 

‘The idea was tried out on a limited scale 
during World War I. Wherever possible, 
troops going up to the front were hauled by 
truck; no soldier who rode very far in a 
1916-model camion will ever forget the ex- 
perience. But the number of trucks and 
lorries that were available always was rela- 
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AIR TRANSPORT hos given the infantry wit 
foot-slegging pace of troop movements to a cou 
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tively small, Major movements of troops 
and equipment were pretty well confined 
to the existing railway nets. 

‘The modern motorized division, however, 
rolls along in style, riding in some 3,000 
vehicles of all types, ranging from the fast 
scouting motorcycle to the heavy cargo 
truck. Such a division will include about 
12,000 men, It is slightly smaller than a 
standard triangular infantry division, but 
has greater fire power, mainly because it is 
more lavishly equipped with automatic 
weapons. 

The U. S. motorized division has jeeps, 
half-ton trucks, three-quarter-ton heavy- 
weapons carriers, and 2%4-ton cargo trucks 
and personnel carriers as its basic vehicles. 
‘The omnipresent jeep is the all-purpose car, 
serving as anything from reconnaissance car 
to ammunition carrier. The handy three- 
quarter-ton is now being standardized as the 
Army’s medium truck. It is squat and 
strong in appearance, looking something like 
a burly, overgrown jeep, and its low-slung 
look has won it the nickname of ““Toad”—a 
term believed to have originated among the 
men of the Sixth U. 8. Motorized Division. 

Aside from these basic cars the division 
has many specialized vehicles, including ar- 
mored scout cars, self-propelled artillery, 
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1 Japs in New Guinea wore aided greatly by this modern way of moving the man with 


stepping up the traditional three-mile-an-hour 
of hundred miles on hour. MacArthur's heavy blows 
un 


mobile repair shops, command cars, Medi- 
cal and Signal Corps cars. The infantrymen 
themselves ride the 2%4-tons, 20 of them to a 
truck with their full field equipment on 
board. 

Enemy aircraft are extremely dangerous 
to a moving truck column, of course, and a 
sharp watch is kept. Every other truck in 
the moving line carries a .50 caliber machine 
gun on an antiaircraft mount. 

In normal circumstances the cars are 
required to keep a considerable interval 
between them on the road, to lessen the 
damage from a bomb or shell hit. As a re- 
sult, a division may stretch from 20 to 30 
miles along a road, and may take two hours 
or more to pass. Such an outfit on the move 
is an impressive demonstration of flexible, 
controlled power roli:ng by. In dry weather 
the cars kick up plenty of dust, and each 
succeeding truck seems to loom up out of a 
mist and lumber by, while the troops inside 
stare out, some grinning and curious, some 
intent and serious. 

The complicated movezaent of men and 
machines goes on with remarkably little 
confusion. Its marching orders have been 
drawn with railway-timeta%le precisica, and 
every unit must move by ut the scheduled 
time. The division has ite own military po- 
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lice company, primarily to handle traffic 
problems at tough places along the road, and 
road guides with painted signs and arrows 
indicate the correct turns at intersections 
to save even the little loss of time that might 
be occasioned if the drivers had to slow 
down slightly for directions. 

‘Those traffic MP's are one example of spe- 
cial troops attached to the division either 
permanently or for temporary service. There 
are many others. The American motorized 
division is by no means a rigid organization, 
and the Army has been consistently willing 
to experiment and reshuffle the outfit to 
build up its combat strength. The exact ta- 
bles of organization of the new-type division 
have not been published, but the general 
character of such a division is well known. 

Basic fighting units in a typical division 
are three regiments of infantry and four 
battalions of artillery. Three of these are 
light artillery (105-millimeter gun-howitz~ 
ers) designed to support the three infantry 
regiments. The fourth battalion usually 
functions as divisional heavy artillery, and 
is equipped with 155-mm. howitzers. 

The motorized division is well equipped 
for reconnaissance, being assigned a full 
squadron of mechanized cavalry, as con- 
trasted with the single troop that is allotted 
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to a regular triangular infantry division. 

Other components of the motorized or- 
ganization include one or two battalions of 
engineers, medical and quartermaster bat- 
talions, signal company, and ordnance units. 
Special troops may be added for particular 
missions—tanks or tank destroyers, for ex- 
ample, or extra engineers trained specially 
for river crossings or the neutralization of 
mine fields. 

‘The division, in any case, is not regarded 
as a rigid, unalterable organization, and 
does not try to fight that way. Its combat 
operations rather are based on the principle 
of the combat team. The entire trend of 
modern war is toward the creation of these 
teams—special task forces flexibly organized 
and built up to whatever strength appears 
to be needed for the specific mission in hand. 

Combat teams can be of any size, from a 
squad to an army. In normal divisional op- 
erations, however, the commander (usually 
a major general) would be likely to arrange 
his force in three combat teams, Each of 
these would be built around a regiment of 
infantry and a battalion of light artillery. 

Reconnaissance, engineers, tank units, and 
other forces are added as they are needed. 
‘The infantry regiment, incidentally, provides 
an extra punch for the team with its own 
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cannon company, which functions as an in- 
tegral part of the regiment. The main self- 
propelled weapons are the 75-mm. gun 
mounted on a half-track vehicle and the 
newer 105-mm, on a full-track chassis like 
that of a medium tank, These 105’, which 
gave the Germans such a nasty surprise 
when they were first used in North Africa, 
got the nickname of “Priests” from the 
British troops because of the pulpitlike ap- 
pearance of their antiaircraft machine-gun 
turrets. 

‘The infantry regiment's colonel is the 
logical commander of a combat team of this 
size, and in the course of a battle he may 
often find it advisable to assign smaller 
teams within his own force to carry out 
particular tasks. To a large degree a mod- 
ern battle, even on the greatest scale, con- 
sists of a vast complex of relatively small 
actions by teams. 

An enemy outfit which tries to meet this 
attack by the old technique of stringing out 
along a wide front soon finds itself being 
chewed up and disrupted by the hard-hitting 
teams, which pick their own points of at- 
tack and always have great local superiority 
at the places they strike. 

When the division moves up for combat, 
its reconnaissance force normally leads the 
way. However, as the mechanized cavalry- 
men are likely to get out 50 miles or more 
ahead, the division supplements them with 
@ close reconnaissance of its own, mainly 
carried out by infantrymen with rifles and 
machine guns in jeeps. 

The actual width of the divisional front 
varies widely according to the terrain, the 
nature of the operation, and the size of the 
enemy force. It can be as narrow as a few 
hundred yards or as wide as several miles, 
especially if two opposing forces are trying 
to outflank each other fh open country. A 
motorized division hates to depend on a sin- 
gle road; two roads is the minimum it likes 


to move on, and the more alternative routes 
it finds available, the better use it can make 
of its mobility in maneuver. 

Military men have sharply divergent opin- 
ions on one of the most important factors in 
the tactical employment of motorized in- 
fantry—the point at which the men should 
be dismounted for action. One school of 
thought holds that this should be done when 
the vehicles come within range of enemy 
light artillery, while another believes that 
the dismounting is not necessary until the 
trucks come within range of effective small- 
arms fire. 

‘The first range suggested would be 10,000 
yards, which seems pretty far back. And 
the second would be 2,000 yards, which may 
or may not be too close. On the whole, the 
German example in the first two years of 
the war seems to indicate that the speed and 
mobility gained justify the risk in bringing 
the vehicles extremely close to the action, 
‘The Nazis even worked out a technique un- 
der which special infantry shock troops— 
panzerjaegers—were attached to the ar- 
mored forces. Their task was to mop up 
scattered enemy resistance in the gap made 
by the tank attack, so that the motorized in- 
fantry could be rushed through and dis- 
mounted in position to strike the enemy's 
main body from the rear. 

‘The normal pattern of a modern attack 
most often proceeds with reconnaissance in 
the lead, then the armored striking force, 
then the motorized divisions to exploit the 
attack, and finally the regular infantry to 
occupy the territory and anchor the new 
position against a counterattack. (In some 
situations, however, the entire attack may 
be led by special shock infantry and en- 
gineers trained to knock out fortifications 
and dig up mine fields.) 

‘When an engagement is being prepared, 
the division must find the best possible con- 
cealment for its (C 818) 


MAINTENANCE of the huge fleet is simplified by limiting CHOW keeps up with the fost-moving infantry. 
vehicles to a few general types in which the repair ports are Army cocks in mobile itehens. serve. freshly 
interchangeable. Here two soldiers in overalls are fixing up cooked, hot food. In action, however, the men 


the front end of a truck while another checks on its engine 


may have to live for days on emergency rations 


OW we know what one of Germany's 

long-promised secret weapons is: a 
rocket-propelled, radio-controlled glider 
bomb. Winston Churchill himself broke the 
news, describing “a sort of rocket-assisted 
glider which releases its bombs from a 
height and is directed towards its target 
by a parent aircraft.” 

Whatever the design and operation of the 
new weapon, the Allies undoubtedly have 
anticipated it and have prepared defenses 
against it, for radio-controlled aerial bombs 
were experimented with during the last days 
of World War I. Although, theoretical! 
may be released from a plane beyond anti- 
aircraft range and acquire great penetration 
from its rocket power, it must be followed 
by eye to its target—impossible under many 
conditions—and might conceivably be di- 
verted through jamming of its operational 
wave band. Staff artist Stewart Rouse 
presents a possible design. Another type 
might jettison its wings over the target 
to become a free-falling bomb with a ro 
jet at the rear to speed its fall, 
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How the 


Bazooka Team Stops ‘Em 


Photographs by William W. Morris 


‘HERE'S one thrill no soldier will ever 

forget—the first time he fires a bazooka. 
This weapon (P.S.M., July '43, p. 110), so 
long kept hush-hush, is unlike anything 
else in warfare. 

Normally, two soldiers form a bazooka 
team, although one man can fire it unaided 
in an emergency. The firer carries, aims, 
and fires the rocket launcher, as the tube is 
technically called. The loader carries the 
projectile and loads the weapon. 

First, the firer tests the electric-battery 
circuit by pressing the trigger several times 
and noting if a miniature bulb on the stock 
flashes on and off. 

‘To load, the loader grasps a rocket by its 
tail and inserts its head into the tube. Next, 
he removes the safety pin from the fuse. 
Pushing the missile into the tube until the 


tail latch at the breech engages a notch in 
the fins, he pulls one end of the contact wire 
off the tail and inserts it in the contact 
spring on top of the tube near the breech. 
That done, he snaps: “Ready to fire!” 

‘The firer takes aim and presses the trigger. 
This closes the electric circuit and sets off 
an igniter inside the rocket. The propelling 
charge lets go with a blast that shoots from 
the rear end of the tube. This high-speed 
jet of gas, which is generated by the pro- 
gressive burning of the propelling charge 
in the projectile itself, is what launches the 
rocket and carries it to its target. There 
is no recoil, but the loader must keep well 
to one side of the open breech. 

In the streamlined head of the rocket is 
a high explosive. It is this that does the 
damage. The effect of the explosion almost 
defies description. It will knock out a tank 
with a single shot, shatter concrete pill- 
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Grasping the rocket Proje 
not before, he removes the sofety pin the projectile into the 


tail, the loader 


and inserts the rocket head. The head from the fuse of the projectile. The boxocka until the tail 
carries the xplosive charge; the entire missile is about two feet long; latch engages a notch 
elongated tube, the propelling charge the fins act like feathers on an arrow in the edge of a fin 
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boxes, and blast down thick stone wal 
Sicily, bazooka-armed soldiers destroyed six 
German Mark VI tanks their first morning 
in action, 

If for any reason the bazooka is not fired 
after being loaded, the loader removes the 
contact wire from the spring, raises the 
tail latch, withdraws the rocket far enough 
to reinsert the safety pin, then completes 
the withdrawal. 

By developing the bazooka, our Army 
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Ordnance Department modernized an old 
and almost forgotten weapon—the artillery 
rocket (P.S.M., July '43, p. 50). Best of the 
old artillery rockets was the Congreve, in- 
vented about 1800, The British fleet used 
it against Fort McHenry in Baltimore 
Harbor, and it was immortalized in the 
line of “The Star-Spangled Banner" that 
describes “the rockets’ red glare.” Resem- 
blance to comedian Bob Burns's famous “ba- 
zooka” inspired the modern launcher’s name. 


Britain Builds Sleeve-Valve Motors for Her New Aircraft 


LEEVE-VALVE motors, which have 
been found to be more efficient and eco- 
nomical than the poppet-valve type 
used on ordinary aircraft, and less vulner- 
able because they have no gear outside the 
cylinders, are now standard equipment on 
Britain's Beaufort bombers and alternative 
equipment on her Short Stirling bombers. 
Other features which give the new motor 
preference over the old are that the top of 
the combustion space can be made hemi- 
spherical which, with a central spark plug, 
reduces detonation; that equal cooling is 
permitted over all; and that with a given 
fuel higher compression can be achieved. 
British manufacturers have found that 
fitting the sleeve in the cylinder and “phras- 
ing” the sleeve (finishing the ports to shape) 
e delicate operations best performed by 
“lady fingers"—which explains the wide use 
of women workers in the production of these 
1,425-horsepower, 9 and 14-cylinder motors. 
Because they need no top overhauling be- 
tween the times when they are completely 
overhauled, the motors are most practical 
under conditions where airports are remote. 
British methods of manufacture, which 
include much hand work, make it compara- 
tively easy to produce these finely made 
motors. But if the Napier “Sabre"—a 
new British motor of sleeve-valve design, 
claimed to be the most efficient yet—is to 
be made in the United States, it will pro- 
vide a stimulating challenge to the ac- 
curacy of American high-speed, mass-pro- 
duction methods. 
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Exhaust-ring assembly. A hemispherical cylinder top 
reduces detonation, increases ratio of compression 
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Grumman-built, the Hellcat (F6F) is the Navy's latest one-ploce fighter, successor to Wildcat (F4F) 


It was born in the heat of 
battle, fathered by fighter 
pilots of the Navy who needed 
more power, speed, and climb. 


By C. B. COLBY* 


Photographs by ROBERT F, SMITH 


HE lanky fighter pilot pulled the jack 

on his throat microphone and disgustedly 
slammed back the hatch of his Grumman 
F4F Wildcat. As he hoisted his frame over 
the side and dropped to the wing, he mut- 
tered, “Damn it, it's like swatting mos- 
quitoes with a club. If you hit him it’s a 
mess, but the trick is to hit the blank- 
blank thing!” 

‘That, in the words of a fighter pilot, just 
about summed up the heartbreaking situa- 
tion after the Japs introduced their famous 
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Zero fighter. These faster and more acro- 
batic, although fragile, fighters stunned the 
American pilots with their flashing hit-and- 
run tactics and dazzling maneuverability. 

Although bewildered, the stubborn Navy 
flyers went into a huddle to devise ways 
and means of overcoming this challenge 
with what fighter equipment they had at 
hand, mainly the Wildcat. 

The success of these huddles and the 
tactics developed through them is evidenced 
by the amazing box scores hung up by our 
pilots in the southwest theater of operations. 
To quote a Navy-approved Grumman re- 
lease: “In the Pacific the Wildcat achieved 
a combat record of. better than ten 
against the Zeros and Jap bombers, 
one fighter squadron, Navy Fighter Squad- 
ron Five, (“Tojo Meets a Wildcat,” P.S.M., 
Aug. '43, p. 96) bagged 93 Japs in nine 
weeks. But this was still defensive football 
as far as the pilots were concerned. 

The F4F’s had guns, armor, and leak- 
proof tanks and would hold together when 
hit, but our pilots cried for steeds worthy 
of their ambitions. The F4F's could take 
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MIDWING MONOPLANE WITH 
DIHEDRAL FROM FUSELAGE TO TIPS 
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plenty and DID, but be- 
cause of this they could 
not compete in climbing 
speed and aerobatics with 
the Zeros. Heavy armor, 
safety tanks, and rugged 
construction, plus guns, 
held them back. Their best 
tactics, as one pilot put it, 
were on the “hit-and-git” 
order, 

This was always de- 
fensive activity, and 
American pilots don't like 
defensive playing or fight- 
ing. The cry was for faster 
and better-climbing planes, 
with better firepower and 
armor if possible, and the 
ability to out-Zero the Zero 
in any maneuver. 

When President Roose- 
velt pinned the Congres- 
sional Medal of Honor on 
Lt. Comdr, Edward H. 
("Butch") O'Hare, U.S. 
he asked him a question: 

“Butch, what kind of fighter plane do you 
need to beat the Japs?” 

“Something that will go upstairs faster, 
was O'Hare's reply. 

‘Things have to happen fast in wartime, 
and they did. Leon A. (“Jake”) Swirbul, 
Grumman's dynamic vice-president and 
general manager, stuffed a notebook and 
a spare shirt into a musette bag and hustled 
out to Pearl Harbor almost before the smoke 
of the battle of Midway had ceased to eddy, 
and went into a huddle with the pilots. He 
wanted to find out what they wanted in a 
plane, not what Congress or some theorist 
thought they wanted. One pilot in par- 
ticular was questioned—-Lt. Comdr. John 
Smith (“Jimmy”) Thach, U.S.N., one of the 
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ROUNDED STABILIZER TIPS dit 
Wildeat. Tail planes are of laminar-flow design, which reduces tail 
buffeting from the slip stream. The Hellcot's low-set wing hos square 
fips, and has been made short ond stubby for better maneuverability 
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Navy's best authorities on fighter tactics 
and a squadron leader of long experience 
against the Japs. 

‘Jimmy in four words gave Jake the for- 
mula for the plane they wanted: “More 
climb and speed.” 

Jake snapped his notebook shut, repacked 
his shirt and hustled right back to Long 
Island, N. ¥., where he and William T. 
("Bil") Schwendler, co-designer with Leroy 
R. Grumman of the Wildcat, got their 
heads together. 

‘These two condensed the four-word formu- 
la of “more climb and speed” into a one- 
word aircraft—Hellcat! (See P.S.M., Nov. 
°43, p. 72.) This ship, designed by and for 
pilots in action, is a worthy successor to the 
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OVAL NOSE of the new fighter. It 
is narrower and has the openings for 
the cooling units on the bottom rath 

than on top, as in the Wildcat model 
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famous Wildcat, which held the fort during 
the incubation of its younger but tougher 
brother. 

To get the required attributes into such 
a ship as the F6F Hellcat, Jake, Bill, and 
Roy needed more power. Not merely 
more power for speed and climb, but power 
to give, along with these demanded qualities, 
what our country believes our fighters de- 
serve—armor, leakprootanks, all the guns 
needed, and every safety device that can be 
packed into the compact aerial gun plat- 
form we call a fighter plane. 

This “more power” meant to the Grum- 
man Company a new high-altitude Pratt & 
Whitney engine already in production—the 
most powerful thing Navy combat flying 
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LANDING GEAR 
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‘the most conspicuous 


had known in the shape of a power plant. 

Speed was the spur, and already the plans 
for the Hellcat were in tentative form, for 
the Grumman Company, having learned of 
the coming of this engine, had laid plans 
for a ship to carry it. These plans were now 
modified to follow the suggestions and de- 
mands of the O'Hares and Thaches. A new 
factory was rushed to completion, even as 
the first experimental plane was undergoing 
tests. 

This first plane flew in August, 1942, and 
at that time ground was broken for the 
factory to produce the new fighters in 
quantity. In September the first handmade 
model was delivered. In October the first 
jigs were installed and production parts 
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ING GEAR retracts into the wing rather than into 
ge. Note thot the wing roct hes litle, i ony, dihedral 
‘the dihedral of the outer wing panel is quite obvious. 
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unit with three blades 


began to pile up. In November the first 
production plane rolled out of the doors, 
even though the plant was but three-quar- 
ters finished and the workers were working 
without heat. 

It is a tribute to Grumman production 
and design that, according to an official of 
the Bureau of Aeronautics, there has never 
been a plane in the history of the bureau 
with fewer “bugs,” or defects that have to 
be remedied before the plane can be put into 
all-out production. 

‘The Hellcat inherited all the good qualities 
of the Wildcat, plus plenty more. Weighing 
thousands of pounds more than the F4F, 
itself no pygmy, the Hellcat has, neverthe- 
less, greatly increased range, speed, climb, 
and ceiling, plus that most important of 
qualities, lightning maneuverability. Like 
many other U.S. fighter planes, it can also 
carry bombs, a full-size torpedo, or an 
auxiliary belly tank. 

As one fighter pilot said after putting it 
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through its paces, his one worry 
in tight turns would be that he 
might shoot his own tail off 
with his wing guns!” 

‘This maneuverability, built in 
by the genius of Grumman en- 
gineers’ handling of wing design 
and equipment, enables the tons- 
heavy Hellcat to be tossed about 
with the abandon of a trainer. This, com- 
bined with its improved armor, its batteries 
of .50 caliber guns fed by extra large ammo 
boxes, gives it a very long combat life. 

A unique placing of the engine gives 
added visibility, one of the “musts” de- 
manded by the pilots, plus added ease in 
handling on take-off and in turns. The engine 
mount, instead of being at the conventional 
right angles to the longitudinal axis, is 
canted to one side. This gives a narrower 
front, aiding visibility forward and down, 
plus a decrease in propeller torque, which 
has a tendency to swerve the plane in take- 
offs and maneuvers. 

These added qpalities were attained 
through the clever translation of design 
demands into proved engineering procedures. 

All in all, the Hellcat had to be, for it 
was sorely needed; it had to be because 
Grumman engineers could produce it, and 
because our O'Hares and Thaches and Jones 
and Polonskys asked for it! 
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A PORTABLE TUGBOAT is the latest in- 
vention to take Army craft in tow. The ves- 
sel, which can be dismantled and put to- 
gether in three hours, is of all-steel con- 
struction and is powered by two gasoline 


ELECTRICITY instead of needle and thread 
is used to “sew” sheets of aluminum to- 
gether for wing coverings of the Boeing 
Flying Fortress. Since each wing is nearly 
a half block long, many nine-by-five-foot 
sheets must be joined by the fast, accurate 
spot-welding machine. While ladderlike 
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engines. Army officers say this “river jit- 
ney” is more maneuverable than an ordi- 
nary tug. It takes a week to build and can 
tow 400 tons. Here the new marine tractor 
is seen churning up the Potomac. 


clamps hold the metal, as seen at the lower 
left, each machine makes 86 welds a minute, 
placing them .502 inch apart in four parallel 
rows. The close-up shows the spot-welder 
at work on one row. The spots form joints 
that are 80 to 90 percent as strong as the 
sheets themselves, 
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AA Gunners 


LANES by the thousands are being 
ked out of American skies by antiair- 
craft gunners in training at Army cam) 
and naval air stations all over the country 
are glider models, shot into the air 
with folded wings from slings or catapults 
and used as targets for machine guns as 
they glide, circle, or dive realistically, 

The model planes used are a product of 
the American Junior Aircraft Company, of 
Portland, Ore. Designed originally for mod- 
el-plane enthusiasts, they lend themselves 
admirably to target use. With its wings 
folded back against its fuselage, as seen in 
the photograph below, one of these balsa- 
d “Interceptors” can be hurled to a 
height (300 feet when the catapult is 
In the air, rubber bands snap the 
wings forward into position 

Models can be adjusted to glide straight, 
circle, or dive as desired, simulating the 
maneuvers of enemy planes in low-level at- 
tack. At 300 feet, the scale effect is that of 
a full-size plane at 1,500 ‘eet, traveling 300 
miles an hour 


IS THIS THE FACE thot lounched o 
thousand strikes? Eyebrows that wog 
menacingly at the WLB are « prominent 
part of this mask by Doane Powell, who 
is seon at the right adding anothe 
famous physiognomy to his collection. 
He models his masks from a mush of 
soap and wrapping paper, over a solid 
bose, and then dries them in the sun 
on a radiator, or in_the warm blast 
from a heir drier. Coloring with oil 
point gives realism and permanence. 
Faces of celebrities ore modeled from 
the best ovciloble photographs. More 
ta ae ta i gh ove ad 


Photographs by HANS REINHART 


THESE FACES ARE FAMILIAR . . . 
HOW MANY DO YOU RECOGNIZE? 


AKING faces is the odd hobby of Doanel 
Powell, New York City artist. Combining his 
fence as a political cartoonist with his 
portraiture, he came up with a new’ 
f sculpture in soap and wrapping paper, 
a “mush 7 these ingredients he 
mous persons in lifelike 
atesmen, politicians, dictators, and fa- 
en rest cheek by jowl on the shelves of 
pllection. How many of the 15 masks 
above can you identify? See pai 


s private 


Proposed legislation for 
“compulsory licensing” of 
patents would remove the 
incentive that has made 
Yankee ingenuity famous 
around the world. 


BRAHAM LINCOLN, the only 

President of the United States 
to whom a patent ever has been 
granted, once said that our patent 
system “adds the fuel of interest to 
the fire of genius.” 

When he made that remark, Hon- 
est Abe wasn’t thinking about his 
own invention, which never earned a 
cent for him. (It was a bellows de- 
vice he proposed to attach to the hull 
of a boat just below the water line 
for floating the craft over shallow 
places.) What he meant was that 
our patent system holds out to an 
inventor a dollars-and-cents incen- 
tive sufficient to make it worth his 
while to go short on sleep, miss 
meals, and put up with the embar- 
rassment of having his neighbors 
think him screwy while he sweats 
through the painful process of de- 
veloping a bright idea into a patent- 
able invention. 

Legislation which has been pro- 
posed to Congress would remove 
much of that monetary spur to in- 
ventive enterprise. It would weaken 
and probably wreck the 153-year-old 
patent system that has played so 
vital a part in making the United States the 
world’s leading industrial nation. 

Contrary to general belief, the Constitu- 
tion does not give inventors the exclusive 
right to benefit from their inventions for a 
term of years. It merely gives Congress the 
power to give inventors that exclusive right. 
That is a very different thing. What Con- 
gress can give, Congress can take away! 

During the 17 years of his patent's life, an 
inventor now can do exactly as he pleases 
with his invention. He can put it into manu- 
facture and sell it himself. He can make a 
royalty deal giving someone else the right 
to manufacture and sell it. He can make 
and market it himself in one territory, and 
lease to others the right to make and mar- 
ket it in other territories. He can sell his 
patent outright, and—if he gets enough 
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It wos the prospect of financial gain that inspire 
inventions which have contributed +o much to the ease and 


Ne Mere 


THESE BIG MONEY-MAKERS 


SAFETY 
RAZOR 
{king C. Gillette 


BOTTLE 
CAP 
(Chorles A. Warfield) 


AIRPLANE 
(The Wright brothers) 


for it—go fishing for the rest of his life. 

‘The strongest argument for continuing 
our American patent system without radi- 
cal change is that it has worked better than 
any other patent system except those which 
have been modeled after it It has stimu- 
lated invention until an application for a 
patent is filed every 814 minutes around the 
clock, and a patent is granted every 11 min- 
utes. 

Among the 2,250,000 patents that have 
been issued to American inventors are those 
which form the foundation of our industrial 
might and make possible the American way 
of life. Most of these world-changing inven-. 
tions have earned fortunes. So have the 
simpler inventions, which merely contributed 
to the convenience and pleasure of life. One 
of the big money-makers was the first im- 
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the great 


Gortunes for Inventors? 


EMERGED UNDER OUR 


AUTOMOBILE 
(George 


provement on the bottle cork—a rubber 
stopper tightened by a wire attachment 
which acts like a lever. It made $15,000,000 
for its inventor. ‘The metal bottle cap also 
piled up a large fortune. So did rubber heels. 
The inventor of the grooved umbrella rib 
cashed in for a million, as did the inventor 
of tire chains. ‘The inventor who thought up 
the pre-electric flatiron that had a detach- 
able handle which stayed cool while the iron 
was getting hot made a half million. The 
safety pin and the crinkled hairpin both 
brought the financial bacon home to their 
inventors. Many inventions of today are 
earning big-time royalties, but figures are 
not obtainable. 

‘The purpose of the proposed legislation 
being urged upon our lawmakers is to force 
inventors, by a system of compulsory licens- 
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TELEPHONE 
(Alexender G. Bell) 


PRESENT PATENT SYSTEM 
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It is the opinion of many observers that compulsory licensing of patents would deprive 
doserved monetary rewards, and thus greatly discourage the output of American inve 


ing under their patents, to share their in- 
ventions with anyone and everyone who 
wants to use them and is willing to pay a 
royalty for the privilege—the size of the 
royalty to be decided by the Government if 
the inventor and the would-be licensee can’t 
agree on terms. 

One of the arguments of those who believe 
in compulsory patent licensing is that it 
would help the independent inventor to make 
money out of his inventions, and help the 
small manufacturer to compete successfully 
against big business. 

‘John W. Anderson, who protested recently 
to the Senate Patents Committee against 
the adoption of the proposed legislation, 
which he thinks would weaken our patent 
system, is both an inventor and the presi- 
dent of a small manufacturing company that 
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specializes in products embodying new in- 
ventions. He told the senators that at pres- 
ent the smaller manufacturer, protected by 
his exclusive patents, has a fair chance 
against his big rivals—that “usually he can 
get a washing on the line before his corpu- 
lent competitor can find the soap.” In his 
judgment, the most effective method that 
could be devised to discourage inventors 
from continuing to invent would be the en- 
actment of a compulsory-licensing law. 

With such a law in effect, the average in- 
ventor would find it very difficult to make 
any real money out of his patent. If he 
started manufacturing his invention himself, 
and it proved commercially profitable, some 
big company would be certain to demand 
and obtain a compulsory license to manu- 
facture and sell it in competition with him. 
He couldn't make a royalty arrangement 
giving someone else the sole right to make 
and sell his invention. He probably couldn't 
sell his patent outright for a decent price, 
because no business man in his financial 
senses would pay a sizable sum for a patent, 
and risk another sizable sum in starting to 
manufacture under it, knowing that as soon 
as he had established a market someone 
would demand a compulsory license to pro- 
duce the invention in competition with him. 
Under a compulsory-licensing law, all the 
average inventor could do would be to ac- 
cept whatever royalty offers were made him, 
and hope that his profits from them would 
be large enough to repay him for the work, 
worry, and time he had devoted to develop- 
ing his original idea into a patent. 

Another argument of those who believe in 
the adoption of a compulsory-licensing law 
is that it would benefit the public by result- 
ing in a quicker and more widespread use 
of new inventions and processes. 

‘Men who have had long experience in in- 
dustrial-research work think that such a 
law would have exactly the opposite effect. 

Dr. Robert E. Wilson, formerly director 
of research at Massachusetts Institute of 
‘Technology, who as an inventor and co- 
inventor has been granted 90 patents, and 
whose outstanding achievements in indus- 
trial research won him this year's award of 
the Perkin Medal of the Society of Chemical 
Industry, warns that depriving inventors of 
the protection now given them by the ex- 
clusive right to use their inventions would 
result in the big industrial laboratories keep- 
ing their discoveries under cover instead of 
announcing them as they do now; that secret 
processes soon would replace many of the 
patent-protected inventions of today: and 
that eventually the use of industrial spies by 
unscrupulous competitors would force many 
of our most important research laboratories 
to supplant their present open-door policy 
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with an unwholesome one of strict secrecy. 

Still another argument of many support- 
ers of the proposed compulsory-licensing 
system is that it would make all inventions 
useful in war available to the Government. 
No new legislation is needed to do that. 
Existing laws give the Government and its 
contractors and subcontractors the right to 
manufacture and use, on payment of rea- 
sonable compensation to the inventor or 
patent owner, any invention that the Gov- 
ernment considers necessary for national 
defense or for the protection of the public 
health or safety. 

Many inventors think that Congress should 
go considerably farther than merely refus- 
ing to enact the proposed compulsory-licens- 
ing law—that the lawmakers should prolong 
the 17-year life of all unexpired patents 
which were issued between 1930 and 1940, 
and increase proportionately the life of pat- 
ents granted during the war. They contend 
that many patents which were issued during 
the slack years never had a fair chance be- 
cause business conditions were so bad that 
no one would risk exploiting them, and that 
after the war their remaining life will be so 
short that their exploitation won't be finan- 
cially worth while. They foresee, too, that 
many patents granted during the war will 
have little chance of prompt development 
because in the early postwar years manu- 
facturers will be so busy meeting the tre- 
mendous demand for staples that few of 
them will have either incentive or free fa- 
cilities for the making of goods embodying 
new inventions. 

Two years ago President Roosevelt ap- 
pointed the National Patent Planning Com- 
mission, with Charles F. Kettering as chair- 
man, to study our patent system and to 
recommend any changes in it that the Com- 
mission thought desirable. 

After considering very carefully the com- 
pulsory-licensing legislation which has been 
proposed to Congress, and the operation of 
the compulsory-licensing system in coun- 
tries which have adopted it, the Commission 
refused to recommend the emasculation of 
our patent system by the enactment of this 
proposed legislation. But its members were 
impressed by the advantage it would be to 
the independent inventor to have some meth- 
od by which he could bring his patent to the 
attention of manufacturers who might be 
interested in exploiting it, and recommended 
the establishment in the Patent Office of a 
public register of patents on which would 
be entered, but only at the request of the 
patent owner, patents under which the owner 
would be willing to grant licenses on stated 
or “reasonable” terms—the latter, if the 
patent owner and manufacturer were unable 
to agree on the terms, to be fixed by the 


POPULAR SCIENCE 


Commissioner of Pat- 
ents, with both of 
the interested parties 
having the right of 
appeal to the courts. 

Our patent system 
isn’t perfect, but it 
has done a good job 
all through the 153 
yearsof itsexistence. 
The change recom- 
mended by the 
Patent Planning 
Commission is in- 
tended to strengthen 
it; and not, as a 
judge recently re- 
marked, to “throw 
out the baby with 
the bath water”— 
which is what the 
enactment of the 
Proposed compulso- 
ry - license - system 
law would do. 

Over 300 years 
ago, the first Amer- 
ican patent, for a 
new way of making 
salt, was issued to 
Samuel Adams by 
the Colony of Massa- 
chusetts. Later, when 


Abraham Lincoln received o patent on 
2 bellows device to float a boat safely 
in shallow waters. Although it never 
ned him a cont, it was his firm be- 
lief that, under our patent system, the 
hope of realizing a fortune added “the 
fuel of interest to the fire of gen 


the 13 colonies were welded into a nation, 
the inventor's rights were not forgotten. In 
1787, when the Constitution was framed at 
Philadelphia, the following article was in- 
cluded: “The Congress shall have power . . . 
to promote the progress of Science and use- 
ful Arts, by securing for limited Times to 


Authors and Inventors the exclusive right to 
their Writings and Discoveries." Since that 
time, there have been several changes in the 
patent laws, but they have remained the 
same in principle. Their success in foster- 
ing invention should make us hesitate before 
changing them.—ARTHUR GRAHAME. 


is os 
typically American 
ot corn on the cob. 


Since 1790, over 
2,250,000 patents 
have been granted 
by the Patent Of. 
fice. The patent 
shown at the left 
was issued in 1791 
and signed by 
GeorgeWashington 
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MAGIC DRUGS, INGENIOUS INSTRUMENTS, WIDER KNOWLEDGE 
MARK THE RAPID ADVANCEMENT OF THE LAST THREE DECADES 


By IAGO GALDSTON, M. D. 


Author of jess in Medicine’ and 
“Behind the Sulfa Drugs 


Wen the short span of the past 30 
years more truly great inventions and 
discoveries have developed in the field of 
medicine than in any comparable period 
during the entire history of the science. In 
times past, important discoveries often were 
followed by long periods of little or no pro- 
gressive medical thinking. Today, discov- 
eries of the utmost importance are following 
quickly on each other's heels. 

Among these inventions and discoveries 
is an instrument with a moving pen, which 
can “take dictation” from a patient’s brain. 
The record of electrical brain waves that 
this amazing secretary takes down is read 
by the surgeon for indications of brain 
disorders. Another is a drug so powerful that 
one part in 25 million parts of water will 
stop the growth of bacteria. Still another 
has revolutionized the science of diagnosis, 
and has completely recast the modern phy- 
sician’s approach to the problem of healing. 

In this writer's judgment, 10 of the great- 
est medical discoveries and inventions of re- 
cent years are: The sulfonamides; penicillin; 
the vitamins; the sex hormones; the rela- 
tion of the sex hormones to cancer; the elec- 
tro-encephalograph;the electron microscope; 
psychosomatic medicine; brief therapy; and 
biological thinking. 
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The Sulfonamides 


The sulfonamides are without doubt the 
best known of the recent medical discoveries, 
And justly so, for no single group of com- 
pounds has proved as effective as this one in 
preventing and treating such a large num- 
ber of diseases. Pneumonia, gonorrhea, ery- 
sipelas, childbed fever, many forms of blood- 
stream infection, trachoma, septic sore 
throat, urinary infections, meningococcus 
meningitis, chancroid, gas gangrene, acti- 
nomycosis, anthrax, scarlet fever, impetigo 
—these are but some of the conditions ef- 
fectively treated with one or another of the 
sulfonamide compounds. 

Equally remarkable and numerous are 
the applications of the sulfonamides in the 
prevention of infection. Since their first use 
in this respect, the lives of countless men 
wounded in battle have been saved. The 
sulfonamides have also extended the scope 
of surgery, heretofore limited by the threat 
of infection supervening upon operations in 
contaminated regions. They are reducing 
the incidence of serious complications which 
in times past frequently followed on simple 
infections. There is, however, one particular 
aspect of the discovery of the sulfonamides 
which overshadows even its great practical 
results. The sulfonamides have given new 
life to the science of chemotherapy—the 
treatment of internal disease with chemicals. 

Chemotherapy got off to a great start 
when Paul Ehrlich discovered Salvarsan in 
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1910—although for the next 25 
years little new appeared on the 
chemotherapeutic scene. Then in 
1935 came Prontosil, and later the 
sulfonamides, and the whole picture 
changed. But what changed most 
was the concept of chemotherapy 
itself. Paul Ehrlich and practically 
all of his followers thought of 
chemotherapy in terms of “magic 
bullets,” that is, in terms of proto- 
plasmic poisons which would kill 
germs, but not the human body. 
Unfortunately few such selective 
poisons were found. Most of the 
protoplasmic poisons proved as like- 
ly to injure the victim as the at- 
tacking germs. Then when Pron- 
tosil and the sulfonamides were 
found to be so amazingly effective 
against bacteria, the old theories of 
chemotherapy had to be recast, for 
the sulfonamides do not belong to 
the class of protoplasmic poisons. 
In fact, the sulfonamides are not 
even bactericidal, that is, they do 
not directly kill germs. They are, 
however, bacteriostatic: they arrest 
the development of germs by inter- 
fering with their metabolism. By 
thus weakening the germs, they 
make it possible for them to be over- 
come by the body’s own defenses. 

Today, research follows the path 
of germ’ metabolism, and seeks to 
discover how that metabolism may 
be adversely affected by means of 
chemical agents. It is this new ra- 
tional basis for chemotherapy that 
warrants our hope of finding chemi- 
cals with which to cure tuberculosis, 
leprosy, malaria, and other germ 
and virus diseases not affected by 
the sulfonamides. 


Penicillin 


‘Hot on the heels of the sulfona- 
mides came the discovery of pen- 
icillin, a chemotherapeutic agent in 
many respects superior to the sul- 
fonamides. This powerful new drug 
is derived from a fungus called 
Penicillium notatum. In 1929, this 
fungus, or mold, was an unwelcome in- 
truder into some staphylococcus cultures 
with which the English bacteriologist Prof. 
A. Fleming had been experimenting for 
quite some time. Fleming acutely observed 
then that wherever the fungus grew, the 
germs did not, and he reasoned that the 
fungus and the germs did not get along 
well together. He studied the matter 
further and found his reasoning correct. 
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However, since the fungus was not antago- 
nistic to all germs, but only to certain ones, 
he employed it to eliminate from groups of 
mixed germs those to which penicillin was 
antagonistic. But that was as far as the 
matter went at the time. 

With the discovery of the sulfonamides it 
was natural for the scientists to turn their 
attention once again to the penicillium mold, 
Another English scientist, Prof. H. W. 
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Florey, in 1940 extracted from the penicil- 
lium mold a brown powderlike substance. 
He found it to be an extraordinarily power- 
ful drug, effective against a larger variety 
of infections than are the sulfonamides. 

Though but recently discovered, penicillin 
has already been subjected to numerous 
trials. Unlike the sulfonamides, which op- 
erate by diminishing the growth of bac- 
teria, it has been found to kill bacteria 
or stop their growth entirely. But it will 
work in many cases where the sulfa drugs 
have proved useless or only partially effec- 
tive. Penicillin operates, as the sulfonamides 
do not, in the presence of pus and tissue 
fluids. ‘This renders it particularly valuable 
in the treatment of such conditions as os- 
teomyelitis, empyema, infected compound 
fractures, and wounds and burns with long- 
established infections. Penicillin is superior 
in undermining the yellow pus-producing 
bacteria, the staphylococcus aureus, and 
many infections caused by cocci. And the 
user of penicillin suffers no toxic effects such 
as are sometimes experienced when sulfa 
drugs have been employed. 

Unfortunately we cannot as yet produce 
penicillin in large quantities, and what is be- 
ing produced has been preempted by the 
Government for military use. There is, how- 
ever, no reason to doubt that the chemists 
will before long succeed in crystallizing it 
and reproducing it artificially. 


The Vitamins 


‘The vitamins represent a major medical 
discovery of an order different from any of 
those thus far described. Biology and medi- 
cine have been radically affected by their dis- 
covery. Until vitamins were discovered, the 
conviction prevailed among medical men 
that there wasn't much one could do about 
health except to prevent disease. Doctors 
preached personal hygiene in terms of rest, 
cleanliness, exercise, fresh air, and good 
food, But they did so in the belief that they 
could only preserve health, which for any 


given individual was more or less fixed. For 
the rest, attention was focused on “fighting 
infection” by such means as vaccines, se- 
rums, antiseptics, and so forth. 

With the development of the modern 
science of nutrition, of which the vitamins 
are an important segment, we learned that 
one could be not sick, but at the same time 
not healthy, as in the case of “subclinical 
conditions,” in which the patient is not 
manifestly ill, but also is far from well. We 
also discovered that susceptibility to many 
types of disease, including infections, w: 
due to malnutrition, and that growth, d 
velopment, and aging were profoundly in- 
fluenced by the quantity and quality of the 
foods eaten. 

As our knowledge of nutrition increases, 
and as that knowledge is applied to the ev- 
eryday diet of people, we are bound to see a 
reduction in the incidence of disease, and an 
improvement in physical growth and well- 
being. 


The Sex Hormones 


The discovery of the sex hormones is one 
of the achievements of modern medicine on 
which the public is comparatively unin- 
formed. Yet it is truly a tremendous ac- 
complishment. 4 

It was a bright hunch that led to the dis- 
covery of the female sex hormone, When 
an ovum (egg) ripens in the ovary, it is sur- 
rounded by a minute quantity of a yellowish 
fluid, known as the liquor folliculi. No one 
thought to investigate the function of that 
fluid until 1922, when Edgar Allen, Ph.D., 
of St. Louis, and his wife obtained buckets 
of ovaries from a meat-packing plant and, 
working on their kitchen table, carefully 
drew off the fluid from the follicles. Soon 
they had enough of it to enable their co- 
worker, Dr. E, A. Doisy, to purify it and de- 
termine its chemical constitution. This 
made possible the crystallization of the fe- 
male hormone in 1929. In 1936 it was repro- 
duced artificially. (Continued on page 228) 
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‘over 15,000 so far, and several, having passed 
experts, are serving the armed forces. 
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combat Engineers Take a River in Their Stride 


MERICAN Army combat engineers have When they've finished, our armor goes roar- 
Xia thumping surprise for enemy troops ing over water that in ancther war might 
who think they can stymie pursuit by blow- have taken weeks to cross. The engineers 
ing up big bridges. It’s their pride now to do it with rubber and steel and a remark- 
duplicate the carrying capacity of the husk- able new equipment carrier. 
iest span you ever saw in about the time it They're close at hand when the enemy 
takes to see a double-feature movie show. retreats across a river and destroys the only 
bridge that can carry heavy traf- 
fic, Hardly has the wrecked span 
hit the water before they roll mer- 
rily out of camouflaged dispersal 
positions and go to work on the 
near shore. In recent maneuvers, 
the 22nd Armored Engineer Bat- 
talion built a 330-foot bridge in 
three hours and two minutes. 

This amazing achievement 
means speedy crossings for heavy 
armor and much greater safety. 
Brought into use are longer, stur- 
dier pontons, improved steel sad- 
dies, and wider tread 


1 Artiving at the bridge site from a camouflaged dispersal position, 2 ...tho cover comes off and the de- 

a Brockway is backed into working location on the river bank, and “ flated ponton is unrolled to its full 
soldiers prepare to lower the big pontons, which are wrapped in heavy length. Valves are opened for a mobile 
canvas fo protect the rubber from damage by the sun. On the ground... cir compressor to pump up the bag 


5 ;+-0nd the hydraulic crane swings info action to un- A "butterfly" attached to cither end of the teel 
joad the steel saddles and treadways. With this © saddle makes it reach the full length of the pon- 
magic "elbow," two men can do what once required eight ton for better balance. Note how the joints telescope 


ee 


THE TRUCK: One secret of the combat engineers’ speed in building ponton bridges is the new self- 
unloading Brockway six-by-six equipment carrier. Each holds material for 30 feet of bridge, including two 
pontons, two steel saddles, and four treadways, Loaded, it weighs 26 tons, but is fast and easy to handle 


3 It tokes o lot of wind to fill the big, g About five minutes after inflation starts, the ponton is 

oblong doughnut, which is 33 feet long and bulging with cir and ready to take the water. Engineers 
32 inches in diameter, Its 16 separate air carry it gingerly to keep shorp rocks from puncturing the com- 
cells keep it afloat under strafing attack: partments. Meanwhile, the Brockway backs to the water's edge... 


7 An Army boot kicks the clamp that jocks the “but- g Fastened together and strengthened with Iwo | beams 
terfly” to the center section of the saddle. There running down the center, the saddle is picked up 
are four of these clamps on each saddle, plus lock pins by o hook for hoisting onto its ponton (CONTINUED) 


1G Out onto the waiting ponton goes the assembled saddle. It is 4@ In place on the ponton, the saddle is 
lifted by @ boom-type crane mounted on @ 13-ton Colemon truck. secured by buckles at four-foot inter- 
| Operated from a carrying cab, this erane helps out the Brockway vols to keep it from shifting under a load 


11 Now the Brockway moves in close to unioad the a Treadway sections ore laid crosswise over the 
perforated steel trecdways, which are 15 teet long center part of the ponton saddle to make a 15- 
/ with high guard rails outside the two-foot-wide surface foot length of bridge. Markings insure perfect balance 


FL | 


13 Completed ponton sections are now aligned and 14 «-which extend for the full width of the tread- 
the overlapping treadways are bolted together. ways. Two pins in each joint give rigidity. This 
Here engineers shove home one of the big pins... view shows perforated tread for traction in wet weather 


15 When three sections—45 feet of bridge—hove 46 Werking back from the far shore, engineers join 
been joined, they ore ferried across the river with three-ponton sections. This method leaves the 
yan assault beat. Jeep and bulldozer ride first trip near bank clear for the work of assembling more pontons 


17 A+ the lost ponton is shoved into place, o signal 4g To broce the bridge against the river current, 
man rolls a reel of telephone wire across to set 200-pound catch anchors are dropped from assault 
up communications for traffic control and other purposes boats some 50 yards upstream. About a dozen ore used 


19 Just three hours and two minutes after the engineers storted work, heavy traffic begins to roll across the bridge. 
Fighter planes that guorded the builders stay on the job to protect the span. Upstream, interlocking assault 
boats form screen against drifting mines. Thanks to combat engineers, this river won't stop pursuit of the enemy 


ETCHING on metal from 
a pattern of lettering or 
design is made possible 
by an electric-are etcher 
manufactured by the 
George Gorton 2 
Co., Racine, Wis. U! 
the pantograph principle 
to reproduce designs, the 
etcher operates at a speed 
of 120 arcs a second 


MAGNETIC BRAD DRIVER. Product 
of the Markwell Manufacturing Co., of 
New York, this handy magnetized tool 
makes it easy to pick up a brad and 
drive it into a corner where it cannot 
be conveniently hammered; its mag- 
netic tip also aids in selecting the 
proper brad. The tool is 6% inches long. 


MOISTURE CONTENT of a material 
can be measured by placing this 
gauge'’s contact on the material to 
get an electrical-resistance reading. 
By comparison readings on built-in 
calibrated moisture standards, mois- 
ture content of original material is 
determined. Manufacturer is Hart 
Moisture Gauges. Inc., New York. 
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STEEL-RIBBED GLOVES with- 
out finger or thumb tips are 
now manufactured by Indus- 
trial Gloves Co., Danville, I., 
for use by workers handling 
heavy metal pieces. The tipless 
feature gives more flexibility 
and permits finger-testing of 
materials. 
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Dont Lift Youself Into Trouble 


HOW TO AVOID INJURY FROM HEAVY LOADS 


NE quarter of all industrial accidents are said to be caused 
by people not knowing how to lift heavy objects. Often 
the injuries are serious: a hernia, a strained abdominal muscle, 
or a wrenched back that may lay up a person for weeks. In 
lifting a heavy load, get as close to it as you can and then 
place your feet so that the distance between them is about the 
length of your shoe. If you have to get down low, keep your 
back straight and bend your knees. Never bend from the 
waist and try to lift something with just your a1 Once 
you have a good grip, start coming up slowly. Don’t try to 
lift suddenly. Now raise the load so that the pull is on 
your thigh and shoulder muscles, 


LIFT WITH LEGS AND SHOULDERS, 
STRAIGHTENING KNEES 


SUGGESTIONS. Corry all loods close SAFETY. If o load js very heavy, don't 
to your body ond as near your center of ity to show off—get o helper. Make sure 
balance os possible. Be sure that you can you have o steady, firm footing, and that 


see where you are going, Try to arrange the load and your hands are not s 
the load so that it will not interf If you work with a partne 
much with your natural mantier of wal forehand which one is to give the orders 


In carrying ¢ loni 
portner your size. 


on your shoulder ‘ond th 
n yeal Un parteer’s ‘oppoalls shouldor 
“/\\ 
DECEMBER, 1943 


91 


bre 


On an endless belt, "ball powder" is dried under this battery of 
infrared lamps in the plant of the Western Cortridge Compony 


Coated with groph 
pellets are made ea 


in the doughnut-shaped rotor below, powder 
¢ to pour and immune to static electricity 


Ordinary smokeless powder comes in macar: os shown in 
the magnified transverse and lengthwise left ond 
center, above. A granule of the new ball powder, sliced ji 

and magnified 30 times, appeors at upper right. Pict 


chart below shows the process by which the new explosi 
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COATING STILL 


New Powder 
Passes the 
Ammunition 
—Faster! 


HANKS to a rusty pipe, produc- 

tion of smokeless powder for Al- 
lied machine-gun and rifle, car- 
tridges has been speeded up 500 
percent. Preparing the main in- 
gredient, nitrocellulose, formerly 
required 100 hours’ washing with 
boiling water to remove traces of 
acid. Using this method as a “con- 
trol test’ for comparison, Dr, Fred 
Olsen, Western Cartridge Company 
technician, vainly sought a chemi- 
cal short cut, until he ran out of dis- 
tilled water and used tap water in- 
stead, Next day he found that rust 
from the pipe had made the con- 
trol test successful. Behaving like 
a dye, it hung onto the nitrocellu- 
lose while the acid vanished, Hunt- 
ing more effective dyes, Dr. Olsen 
tinted nitrocellulose every hue of 
the rainbow, but found the best 
chemical a colorless dyestuff called 
diphenylamine. Besides reducing 
washing time, it produced a better- 
keeping product than ever before. 
Offshoots of the discovery led to 
use of ethyl acetate, widely used in 
nail polish, to make creamy bubbles 
of nitrocellulose; and recovery of 
the washed powder in the new form 
of tiny spherical pellets resembling 
miniature BB shot. Drying takes 
place under a battery of infrared 
lamps, so adjusted that the rays 
penetrate the powder. Then a rotor 
coats the powder with graphite, 
just as the drugmaker's “sweetie 
barrel” coats bitter pills. 
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DEWATERING 


EXposUEe: 83 millionths of a second. 


possible by 
amera desi 


Fastax camera set up to study action of electrical sce ComonSeTIaG Pan ron wun coERA 
equipment, Right, how o prism replaces the shutter 
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MASS-PRODUCTION X-RAYING of air- steel towers housing the X-ray tubes. Every 
plane parts is made possible by a machine 30 seconds the unit produces an exposed 
developed by Westinghouse. A 40-foot con- film of six castings; as many as 17,000 cast- 
veyor carries castings on trays under two ings can be inspected in a 24-hour day. 


GASOLINE STORAGE TANKS are being built for 
the U.S. Navy of reinforced concrete lined with 
‘Thiokol FA synthetic rubber, Walls, floors, support 
ing columns, and other interior parts of the tanks 
are “papered” with thin, specially prepared sheets 
of the material, which not only prevents seepage but 
also protects the fuel against gum formation and 
loss of octane rating through contact with alkalies 
in the concrete. 


SILT VENTS built into the dam of the Brighton Res- 
ervoir, on the Patuxent River in Maryland, will carry 
off the sedimentation which otherwise would ac- 
cumulate gradually and reduce the capacity of the 
artificial lake. Sampling pipes and faucets in the 
five vents will make it possible to vary the flow ac- 
cording to the amount of silt being brought down by 
subsurface currents. The experiment, fostered by 
the U.S. Soil Conserva- 
tion Service, may have 
far-reaching effects on 
the construction of fu- 
ture dams for water 
supply, irrigation, and 
hydroelectric power. 


SILT-CONTAINING 
WATER ENTERS HER! 


ot POPULAR SCIENCE 


LONG with being the 
leading industrial pow- 

er at the close of the war, the 
United States will also be a 
great maritime nation. With 
a fleet of medium-sized cargo 


vessels, tankers, and cabin 
liners as fine as or finer than 
any others afloat, our early 
postwar merchant fleet will 
lack only express superliners and will be 
fitted to carry its share of trade in the first 
days of peace. 

To remain a great maritime nation, how- 
ever, we must be prepared to construct im- 
proved vessels when science and industry 
return to normal. At that time materials 
and techniques that have been devoted to 
the war will enable shipbuilders to turn out 
vessels far surpassing those now in exist- 
ence. 

The most spectacular and highly publi- 
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Opinions expressed in the following orticle of 
not be interpreted 


Fost freighters like this, 525 feet 
long ond 70 feet in beam, will help 
America to retain her place as 
great meritime nation. Sustained 
speeds of 18 to 20 knots will be 


furnished by 15,000-hp. Diesel 
engines, Ventilation, with the 
stock corrying the exhaust, will 


keep corgoes in good condition 


Ships for the 


Seas of Peace 


By CAPT. W. MACK ANGAS (C.E.C.) U.S.N. 


Drowings by STEWART ROUSE 


the outhor's. They should 
those af ony bronch or deporiment of the Government. 


cized merchant ships are the express super- 
liners, and if transocean planes do not take 
too much of their trade, larger and faster 
ones will be built. Those operated before 
the war were of over 50,000 tons. Their 
speed, averaging 28 knots on a crossing, 
made it possible to maintain weekly serv- 
ice between New York and Europe with 
two ships. 

Postwar superliners will be still faster, 
but probably will not exceed 32 or 33 knots, 
although it is estimated that 35 knots could 
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be used advantageously to allow longer pe- 
riods for victualing, fueling, and cleaning 
ship, Over-all length will be kept to 1,100 
feet and beam to 120 feet by channel, termi- 
nal, and docking limitations. 

Propulsion will almost undoubtedly be by 
quadruple screws driven by geared turbines. 
Pressures as high as 1,200 pounds are likely, 
and steam temperatures may be raised by 
superheating to as much as 900 degrees 
Fahrenheit. Also possible are geared Diesel 
engines, Diesel-electric drive, and the re- 


Cabin liners will suffer much 
Larger and more comfort- 
able than even the finest of the prewar s! 


from 
air competition. 


LENGTH ~~~ BOO FT 
BEAM-~ 100 FT 
POWER-~---60,000 HP 
SPEED 25 knors 


TWIN SCREWS 


SUPERSTRUCTURE 
(OF SHOT-WELDED i 
STAINLESS STEEL |) 


ALL LIFEBOATS HAVE DIESEL 
ENGINES AND RADIOS 


quapRuPLe 
ScRews UNoER 
STERN 


SUPERLINER 
1400 Ft 
120 Ft 

SHATTERPROOF 


GLASS WINDOWS 


CABIN LINER — 
DIESELS EXHAUST 


of 800 feet or more, with docking facilities 
in many of the cruise ports visited in the 
‘off season” of the North Atlantic service. 
‘The power plant needed for their maximum 
speed of 24 or 25 knots will perhaps not ex- 
ceed 60,000 or 70,000 horsepower, and their 
normal sea speed of 21 or 22 knots will be 
sustained with considerably less. For this, 
geared Diesel engines and Diesel-electric 
drive are much more probable than for the 
huge power outputs required for a super- 
liner capable of over 30 knots, 

By far the most important merchant 
ships are freighters, The finest yet pr 
duced are possibly the handsome and able 
C-3 ships of the United States Maritime 
Commission, and new ones will be in all 
likelihood a development of this type, World- 
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"UP STACK 


FORWARD BOILER 


ROOM STACIC 
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wide war improvements to channel, harbor, 
terminal, and docking facilities will permit 
lengths of 500 or even Sustained 
speeds as high as 18 or 20 knots may be ex 
pected. 

Geared Diesel engines of about 15,000 to- 
tal horsepower driving twin screws will 
probably propel the majority of these 
freighters, though undoubtedly some will 
employ high-pressure steam plants, and the 
internal-combustion, or “gas,” turbine in 
conjunction with electric transmission is a 
It is also likely that the slightly 
higher efficiency of the single screw in ships 
of moderate size may lead to its utilization 
in services where the greater reliability and 
shallower draft made possible by twin 
screws are not necessary, 
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CAPSULE SUBMARINES are not exclusive. 
ly a Japanese idea, 

ley, of Noroton, Conn., received a U. 5. 
patent on the design of a six-ton undersea 
craft, which would be operated by two or 
three men and would carry two full-sized 
torpedoes. Powered only by batterie: 


In 1940, John A. Han. 


POWER TURRETS ti thus of big bombs 
pied cn Hasta with 
Gufometia leod-computing Now, 
ap lizh oe: propered. or the defense of 
(ground forose agalect lowing: ‘Below 
Gre shown’ siz ways In’ which this suggested sole 


pocket sub would have limited range, being 
carried close to the scene of action by a 
larger vessel, to which it would return afte> 
performing its mission. 


PARATROOPERS may find it easier 

to hit their ground targets through 
use of a device invented by G. G. Coleman, 
of Greenville, Miss. It is a wide, scooplike 
tail attached to the chute's edge, which the 
chutist can manipulate by shroud lines to 
guide his descent. Coleman's parachute also 
is strengthened by bias-cut silk panels. 


FIRE aboard Navy PT boats is being fought 
by a system developed by Walter Kidde & 
Co., of New York. It includes shatterproof 
cylinders of liquid carbon-dioxide gas piped 
to nozzles above the engines, where most 
fires start. Remote-control valves are op- 
erated from the helm, with an auxiliary re- 
lease outside the engine compartment, 


Flying 


The Mosquito, Britain's wonder 
fighter-bomber, is a termite’s 
dream but a real nightmare to 
the German flyers whose fields 
it terrorizes around the clock. 


By WILLIAM S. FRIEDMAN 
Drawings by DOUGLAS ROLFE 


HE massive aerial assault against Berlin 

did not come without warning. Many 
months before it was launched, the Nazi 
capital had a grim hint of what was to come 
—a hint delivered by the unpredictable, 
whiplash attacks of the light British Mos- 
quito bomber, the unconventional plywood 
airplane which British enthusiasts have 
flatly called “the world’s fastest aircraft.” 

In the days when the Allies were patiently 
building up their heavy-bomber power, Mos- 
quitoes first streaked over the heart of the 
Reich to carry out surprise raids. Then, as 
the time drew near when major attacks on 


VITAL STATISTICS 


ENGINES: Two 1,350 hp. 
WING SPAN: 54 feet 2 inches. 


LENGTH: 41 feet 2 inches. 
GROSS WEIGHT: 18,500 Ib. 
SPEED: 400 class. 
CREW: Two. 


Plywood 


Berlin could be mounted, they harassed 
Central Germany with systematic attacks, 
keeping the antiaircraft and fighter-plane 
defenses in a state of continuous, exhausting 
alert and bruising the morale of the indus- 
trial city-dwellers. 

When Allied heavy bombers struck their 
first blow, paralyzing Berlin in one crowded 
hour with 2,000 tons of bombs, Mosquitoes 
raced back next day to follow up their mis- 
sion with more destruction and disorganiza- 
tion. However, the acute warning of the 
‘Mosquitoes’ stinging powers came more 
than a year ago, when bombers of this type 
raided Berlin during the pompous celebra- 
tion of the tenth anniversary of the Nazis’ 
rise to power. This audacious attack and 
the many that followed showed the Ger- 
mans the plane's unpleasant habits. They 
learned that it was a sleek, twin-engined 
attack bomber, which usually popped in 
from nowhere at very low altitude, dropped 
full-ton loads of delayed-action bombs on 
rail junctions, tool factories, and other key 
targets, then disappeared with ease. 

There is more to this new all-wood air- 
plane than meets the casual glance. The 
offhand observation would be that Britain 
was trying to bolster production with a type 
of airplane that would spare critical ma- 
terials, tap hitherto unused labor supplies 
and enable parts of the Empire which hi 
wood and craftsmen available, but no air- 
craft metals, to take part in the airplane- 
building program. In essence all of these 
facts are true, but they are only supporting 
reasons for building the Mosquito. The De 
Havilland 98, as the ship is officially desig- 
nated, embodies the most advanced method 
of nonmetal airframe construction. Its 
wooden frame has proved to be equal to 
metal in strength-for-weight, superior in 
surface rigidity (important in high-speed 
operation), and much easier to repair and 
maintain than metal frames, Furthermore, 
this type of airframe is cheaper to build and 
modify, since it requires only woodworking 
tools, which cost less than tools for metal 

For over two decades, advocates of wood- 
en airplane structures have pointed out that 
there is nothing wrong with wood as an air- 
plane material. Any basic disadvantage as- 
cribed to wood construction stemmed from 
the adhesives commonly used—casein and 
blood-albumen glues, which are subject to 
deterioration from moisture, fungus, and 
bacterial action. The advent of synthetic 
glues, particularly those in the urea-resin 
family, put an end to this objection. Mois- 
tureproof and decay-resistant, they lend 
themselves to a process known as bag- 
molding, by which plastic-plywood struc- 
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with a Sting 
| 


HOW THE JOINTS ARE MADE ~ 


Bog-molded around prebent bultheads, half 
fl sections of the fuseloge ore finished and 


neotly and firmly in an invisible seam os 
rong as any other port of the structure 


Profile of flop rections. 1 The dark object 
cour ight. Left. fuse fuse. 


tures can be shaped into compound 
curves, formerly procurable only 
through the use of stamped and ham- 
mered light metals. 

‘The Mosquito is a basic high-per- 
formance type, which can be modi- 
fied to perform many tasks. Over a 
dozen variations, ranging from the 
full fighter version to the full bomber, 
are in use. Modifications vary the 
armament, bomb load, and engine set- 
ting to such a degree that no attacking 
pilot can be sure of what he is tackling 
until-he is actually in combat with the 
Mosquito. If he thinks he has a bomb- 
er and winds up with a fighter on his 
hands, he can really be in for a tough 
time. 

‘The first 22 months of war saw no 
combat plane bearing the long-re- 
spected name of De Havilland on the 
R.A.F.’s plane roster. After the re- 
sults of the debacle in France had 
been tallied, the types of aircraft that 
England would need in the future were 
laid out, It was determined that the 
heavy-bomber and fighter program 
would absorb most of the Empire's 
metal allocated for aircraft. There 
would, however, be need for an “in- 
fielder’—a ship that could be modified 
to do a little of everything. This ship 
would have to be produced in quan- 
tity, and without upsetting the supply 
and labor schedule of the fighter and 
bomber program. 

De Havilland provided the miracle. 
Wood was the great untapped mate- 
rial, and woodworkers were the major 
undrained labor pool. Furthermore, 
this applied to the entire Empire; 
Canada, India, Australia, and New 
Zealand all could turn out complete 
Mosquito airframes. The great Pack- 
ard works, augmenting and even sur- 
passing native British production, were 
capable of powering the Empire's 
Mosquito output. 

The featherweight fuselage is as 


close to the true monocoque or stressed- 
skin structure as has ever been attempted 
ina military airplane. The problem of build- 
ing an airplane fuselage is to build not only 
a strong structure, but also a rigid one. In 
metal aircraft, this problem is solved by 
building a series of bulkheads, connecting 
them with stringers, and then covering the 
entire surface with a metal skin. Earlier 
all-wood airplanes, like the immortal Lock- 
heed Vega (Wiley Post's “Winnie Mae” was 
one), followed a similar system, but used 
prebent wood members and a steam-molded 


plywood skin, 


‘The Mosquito's fuselage is made of stand- 
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Detoils of construction ond equipment of the Mosquito are 
3 this cut-oway drawing. Armoment varies according 
to the use to which the plone will be put, ranging from the 
full fighter with four machine guns in the nore and four 20- 
mm. cannon in @ belly hatch to the full bomber with no guns 
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ard veneer, built up into plywood on either 
side of a balsa core. Since balsa has virtual- 
ly no structural strength of its own, the 
wood veneer, usually spruce, birch, or ma- 
hogany, actually carries the stress. The 
balsa merely stabilizes the plies, spacing 
them apart—in effect turning the entire sec- 
tion into one continuous box spar. 

‘The wing is a one-piece full-cantilever 
structure, built up of two box spars. These 
consist of spruce flanges on a birch connect- 
ing web. One of the factors that cut down 
top-bracket performance on metal-skinned 
airplanes is a phenomenon known as “tin- 
canning,” the waving of metal between the 
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Two men fight the plywood terror. The pilot flies 
the plone and, in the fighter versions, operates 
the machine guns. The second man serves as navi- 

jator, flight engineer, radioman, observer, and (in 
the bomber versions) bombardier. He's © busy man 


rivets, caused by the native elasticity of thin 
sheets of light aircraft metal. This par- 
ticularly affects the highly curved upper 
surface of the wing, impairing lift and pal- 
pably increasing parasite resistance. Ply- 
wood, properly reinforced, does not “tin- 
can. 

The lower surface of the wing is a simple 
sheet of plywood, glued and screwed to the 
ribs. These are also simple units—single 
plywood blanks, spruce-edged. The upper 
surface, however, is a double plywood skin, 
separated by hardwood spacers which turn 
the entire stress-bearing upper surface into 
a series of box spars for great strength and 
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absolute stiffness. The ailerons are of con- 
ventional metal frame, sheet-alloy covered. 
‘The slotted flaps, or air brakes, are of plas- 
tic-plywood like the rest of the ship. 

‘The Rolls-Royce XXI engines are mounted 
in welded-steel tube mounts, bolted to the 
front spar. Radiators are installed in the 
leading edge of the wing, between the en- 
gine and the fuselage. Self-sealing tanks 
are installed according to the military use 
of the plane. 

The full fighter version, used as both 
night and attack fighter, has four .303 cali- 
ber machine guns in a flat arrangement in 
the ship's nose, (Continued on page 222) 
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Above, a 30-ton core of solid rock 
cut ot the Zenith iron mine, at Ely, 
Minn. At the right, the rock corer, 
shown resting on a wooden stand, has 
been lifted out of the hole it hos 
just drilled to allow the core puller 
to t down. B can be 
pulled, @ core must by wedged 
‘or dynamited loot bate 


He Bores Bigger Holes 


HOW A CALIFORNIA ENGINEER SOLVED A PROBLEM 
AND REVOLUTIONIZED METHODS OF DEEP MINING 


By ANDREW R. BOONE 
Drawing by B. G. SEIELSTAD 


N EARTH-GNAWING machine that con- 

tains within its cylindrical metal hulls 
all the equipment necessary for eating its 
way through solid rock is reshaping the art 
of mining. Already the machine has chewed 
two deep holes opening new shafts into Cali- 
fornia and Minnesota mines, and today, 1,000 
feet below the earth's surface at Hurley, 
Wis., it is cutting a mine shaft down toward 
the 3,000-foot level of an operating iron 
mine, So quietly has this coring device been 
developed that few outside the mining busi- 
ness know of its existence. 
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‘Most core drills, turned from the surface 
by long shafts, take samples measuring only 
a few inches in diameter and can probe 
only to limited depths. This rock eater, in- 
vented by Branner Newsom, a California 
mining engineer, knows no limits, Suspended 
by steel cables, it can push down as deep 
as mines can be operated. Anchored against 
the smooth wall of the hole it digs, the rock 
corer and a companion lifting device gulp 
up great columns of the hardest rock in 
chunks 16 feet long and 5% feet thick. 

For the first time in mining history, ex- 
plosives are not needed to sink large shafts. 
‘An inexpensive wooden superstructure pre- 
vents the power end of the corer from 
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turning when the cutting tube first begins to 
grind its way into the surface. When the 
entire machine is buried up to its head, the 
operator screws six jacks into the earth to 
prevent the power cabin from turning. By 
means of a screw mechanism he adjusts the 
weight of the drill on the bottom, starts the 
100-horsepower electric motor whirring, and 
continues drilling. 

Operating this borer is very much like 
whirling a glass tumbler upside down in a 
bucket of lard. Pressing down firmly, you 
turn the tumbler until it has cut a core. 
‘Then, if the lard is chilled to resemble hard 
rock, you remove the tumbler, send down a 
tin can whose sides have been cut into strips 
which may be forced inward near the bot- 
tom of the lard core, and lift it out. 

A motor that turns at 1,750 r.p.m. is 
geared down to turn the drill at 52 r.p.m. 
During the drilling, a single operator stands 
alongside the motor, where he pays close 
attention to the controls consisting of a 
starter button, an ammeter, a mechanism 
that regulates the weight of the cutting shoe 
against the bottom, and a box containing a 
quantity of chilled gray iron shot. 

The cutting shoe, a 11-inch-thick ring 
that is welded to the lower rim of the core 
barrel, is softer than the iron pellets, which 
measure 3/32 of an inch in diameter. By 
pulling a lever, the pellets are fed down the 
outside of the core barrel from which they 
work their way to the lower edge of the 
shoe; there they become embedded in the 
lower edge of the toothed cutter and take 
up their job of scraping and abrading the 
rock. Powered by a short shaft, the barrel 
turns with the teeth, eating away a circular 
slot two inches thick around the standing 
core. 

When the core has been cut to the desired 
depth, and the water and cuttings have been 
bailed out, the operator descends to the 
bottom in a small bucketlike container. He 
drives a 75-pound bull wedge between the 
core and side wall, or lowers to the bottom 
of the slot a specially designed time bomb 
containing a small charge of dynamite. 
‘When wedged, the core tilts to one side, 
snaps loose at its base, and then settles back 
to vertical after the wedge is removed. 
Dynamite shears the standing column by 
suddenly forcing it sideways. The explosion, 
however, sometimes shatters the rock, and 
is the less preferred method of breaking the 
core loose. 

Now the core puller is sent down. This 
ingenious device consists of outer and inner 
shells. Only the outer shell is attached to 
the hoisting hook, and when lifted it causes 
the gripping dogs of the inner shell to grasp 
the core. Pressure is released automatically 
when the core is rested on the ground. 
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If a mine owner should want to change 
the shape of the hole to square or rec- 
tangular, three men, one on each platform 
of a triple-platform lift, descend into the 
hole with air drills and bore to the desired 
depth rings of holes that slant upward. A 
huge bucket whose capacity equals the 
amount of rock to be blasted is lowered and 
sealed against the walls by an inflated 
rubber tube. An electric switch is closed, 
the shattered rock falls, and the bucket is 
hoisted to the top, where it is emptied. The 
process is repeated throughout the length 
of the shaft. 

Newsom started developing his remark- 
able machine 10 years ago in the limestone 
district of southern Indiana, where he was 
engaged to quarry building stone. His com- 
pany desired to quarry out a block 100 
feet square, but overlying the limestone was 
30 feet or so of roughtop which had to be 
blasted off before workers could get at the 
valuable rock below. 

Newsom contracted to separate the rough- 
top from the stone by wire-sawing, a process 
he had studied in Europe several years 
earlier. To anchor the wires, though, it was 
first necessary that he drill at one corner a 
hole 50 feet deep and three feet in diameter. 
‘Unable to purchase or rent a drill, he quick- 
ly contrived a crude model from glue, card- 
board, spools, and dowel pins, and found at 
near-by Indianapolis a machinist who could 
produce the finished job. So well did the 
apparatus work that it completed the hole 
without serious mishap, and shortly there- 
after Newsom returned to California con- 
vinced that by making a few changes he 
could core holes of any size to any depth. 

‘Those changes proved many and complex. 
His original Indiana machine was powered 
by an electric motor which was connected, 
by means of a cable and bull wheel, to a 
lengthening shaft extending from the sur- 
face to the drill. Bearings made from rail- 
road ties and placed at 10-foot intervals 
kept the shaft from whipping in the hole. 
But long shafts, whipping like angry ser- 
pents, could not be expected to prove feasi- 
ble in deep holes. 

Soon he encountered a mining problem that 
inspired him with the answer he was seek- 
ing. Deep in the Idaho-Maryland mine in 
Grass Valley, Calif, gold ore was being 
broken down and hauled a mile, then lifted 
up a 1,100-foot shaft. To Errol MacBoyle, 
president of the company, Newsom offered 
what seemed like a wild idea. “Why not,” 
he asked, “sink a new shaft right down to 
where the mining’s going on? We can bore, 
and no blasting required. You'll save two 
miles a day for each shift and a mile haul- 
ing every load out.” 

Intrigued by the idea, MacBoyle authorized 
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Newsom to proceed 
with the plan. New- 
som considered many 
ideas for the kind of 
machine he needed, 
finally discarding all 
save one: a power 
plant connected by a 
short shaft to the 
drill, and both to be 
completely buried in 
the earth. Soon he 
assembled the ma- 
chine, and, in the 
face of doubting 
miners, locked him- 
self in the operator's 
compartment and 
started the 40-hp. 
motor whirring. 
For 21 months 
Newsom labored on 
that hole, driving 
through abrasive 
gabbro, swelling 
gouge, blocky ser- 
pentine, and firm 
serpentine. Some- 
times he cored only 
a foot or two during 
three shifts. Once 
the bit bored 16 feet 
in a day’s run. But 
at last he landed 
1,125 feet down, dem- 
onstrating to miners 
everywhere that he 
actually could do 
what he had prom- 
ised to do—"eat” his 
way into a gold mine. 
Tt wasn't long’ be- 
fore another mining 
company, Pickands, 
‘Mather & Co.,wanted 
to know if he would 
core a dual-purpose 
ventilating and hoist- 
ing shaft 1,206 feet 
down to the four- 
teenth level of their 
Zenith iron mine on 
the Vermillion Iron 
Range at Ely, Minn. 
‘This one, however, had to be slightly larger 
than the California hole, about 51% feet 
across. Again redesigning his machine to 
handle the larger job, Newsom started bor- 
ing. And again, as in Grass Valley, the drill 
chewed through all kinds of rocky forma- 
tions, including the toughest to be found 
anywhere—greenstone and chert. The drill 
slowed down on this, sometimes descending 
only six inches an hour. But it made the 
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ground and thus relieving the tén- 
sion on the cable. 


old-timers around 
Ely rub their eyes as 
the graveyard of 20 
and 30-ton green- 
stone cores grew 
day by day. In a few 
days jess than seven 
months, Newsom's 
machine had cut its 
way down to the 
1,206-foot level. 

This success 
brought other inter- 
ested miners to New- 
som's door. Would 
he risk his hard- 
won reputation on a 
3,000-footer? The 
answer is in the 
making at the Cary 
iron mine, on the 
outskirts of Hurley, 
Wis. Already the 
machine has driven 
a 5%4-foot hole a 
little over 1,000 feet 
toward its destina- 
tion. If and when it 
lands, powder men 
will blast down the 
walls to form a 19 
by 26-foot shaft. 
Thereafter the mine 
hoist will lower min- 
ers close to the ore 
body instead of land- 
ing them some dis- 
tance away. Boring 
will save both time 
and ore, for in the 
blasting method, 
which shatters near- 
by rock, a tremen- 
dous shaft pillar, re- 
sembling a huge 
subterranean pyra- 
mid, must be left to 
provide strength 
around the shaft. 

Now that he has 
tested the submerged 
drill in three success- 
ful ventures, New- 
som contemplates 
adding more power, building heavier and 
larger equipment, and aiming at deeper ob- 
jectives. He's convinced he can build a 
machine to take cores 20 feet thick. 

He would like, too, to try sinking two 
shafts simultaneously, one to carry fresh 
air down, the other to bring foul air out. 
A single derrick could swing the machine 
from one hole to the other while clean-up 
and core-lifting proceeded. 
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it gives instructions for avoiding the 
real dangers and hardships of frost- 
bite, snowblindness, carbon-monoxide 


animals. Tips on using plane parts for 
skis, and tires for rafts, enable flyers 
still to “travel by plane.” 


FLOTATION BAGS carried by land planes in 
flights over water are now ejected and inflated in 
less than a minute to keep the craft afloat after 
crash landings. A water-sensitive device de- 
veloped by Walter Kidde and Company operates 
the valves of carbon-dioxide cylinders which open 
hatches, throw out the bags, and inflate them 
the instant a plane touches the water. O. W.I. 
photo at left shows bags for a big bomber. 


ANTI-INVASION GUNS mounted in Britain would 
riddle any enemy motor or torpedo boats support- 
ing an attempted landing. These six-pounder coast- 
al-defense guns, just off the secret list, have twin 
guns mounted in turrets with a 360-degree traverse. 
Below, British workers align the horizontal sights. 


terior of the turret of o Bri in six-pounder gun 
is below. This coastal-defense weapon first battered 
the enemy at Malta, when Italian troops carried by torpedo 


boats and E-boats attacked Valletta Harbor in 1941 


AN ITALIAN GUN 
knocked out during 
the Allied conquest of 
Sicily is shown above, 
being examined by 
two American sol- 
diers. This self-pro- 
pelled, 96-millimeter 
gun was worsted in 
an artillery duel. Cap- 
tured Italian weapons 
proved to be inferior 
in make and perform- 
ance. This one, along 
with many more, will 
contribute to the Axis 
junk heap that grows 
wherever the Allies 
| take over. 


TORPEDO TUBES mounted in wa- 
terside fortifications have been tried 
out by the Germans as an addition 
to their defenses on the coasts of 
Europe. Nazi military experts claim 
that the torpedo is a more effective 
weapon when fired from the land 
than when released by a plane or 
ship. 
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BULLETPROOF GLASS manu- 
factured in England guards 
crews of American bombers on 
their daring raids over Ger- 
many. At the right, members 
of the crew of a Flying Fortress 
are being shown a specimen of 
the steel-stopping window ma- 
terial by workers at the British 
factory where it is made. Later, 
the glass workers repaid the fly- 
ers’ visit by going to an eirfield 
of the U. 8. Army Air Forces 
and seeing their handiwork in- 
stalled on the big Boeing bomb- 
ers which are hammering at the 
Nazi war machine in Germany 
and the occupied countries, 


NEW MUSTANG. Powered by the new 
Packard-built Rolls-Royce Merlin engine, 
the latest version of the North American 
Mustang fighter reaches new heights as es- 
cort for the high-altitude heavy bombers of 
the U.S.A.A.F. A two-speed, two-stage 
supercharger furnishes the air compression 
needed by the engine in the rarefied atmos- 


phere more than five miles up. The 1,520-hp. 
engine drives a constant-speed, four-blade 
propeller. The ability to fight “upstairs” in 
the realm of the German Focke-Wulf 190 is 
a startling departure for the P-51, which 
won its fame by its amazing performance 
as a fighter and fighter-bomber at medium 
and so-called “zero” altitudes. 


A NOSE TURRET, electrically operated and 
mounting two synchronized-firing .50 cali- waist guns, the new 
ber machine guns, adds to the already for- the Liberator flexible fire 
midable fire power of the Consolidate attack from any direction, 
Vultee B-24 heavy bomber. With other tur- above shows how the new 


HAVOC'S GUNS. ‘The young woman in the photograph 
at the right, so becomingly draped in a scarf formed by 
4 belt of machine-gun cartridges, is one of the girls whe 
check the armament of A-20 attack planes at a Douglas 
plant in California. Behind her is the nose of a Havoc 
with its four .50 calibers ready for a burst at the 
Luttwatte 


FANGS FOR THE FORTRESS. Nazi fighter pilots who 
try swooping in head-on at our B-17's will get a warm 
reception from the two .50 caliber machine guns carried 
in new frontal positions on the big Boeing bombers. 
cent tactics of the Luftwaffe dictated the placing of the 
guns, which, with 11 more in other positions, give the 
ortress its sting, 
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the tail, belly, and atop the fuselage, 


armament gives 
power to meet 
The photograph 
turret looks. 


ONE-MAN RAILROAD. Over this 
homemade, 527-foot logging railroad 
Elbort M. Smith, 78-year-old farmer 
of East Lempster, N.H., houls logs 
from his 40-acre timber tract across 
@ swamp to his back yard. Rails ore 
two-by-five pieces of fir mounted on 
piling and cribbing; the car is home- 
made with ball-bearing steel wheels 
bought at a machine shop: the motive 
power is supplied by an old winch (at 
right), which was salvaged from a dump 


BETTER REFLECTORS for Novy searchlights 
ore being produced by the Superfini 

process developed by the Chrysler Corporation 
for polishing automotive ing 
“Al, p. 127). At left, a reflector is being tested 


COUNTING JEWELS of pinhead 
size is no tedious chore with the in- 
genious device illustrated below. 
Used at the General Electric plant 
at Lynn, Mass., in the preparation 
of jewel bearings for aircraft in- 
struments, it consists of a small 
tray containing 1,000 tiny holes. 
Jewels are dumped in the tray, and 
a gentle rocking causes one to fall 
into each of the holes, When all 
holes are filled, a slide is pulled and 
the 1,000 jewels fall into a bottom 
tray. A gallon jug would hold 
550,000 of these jewels. A pound 
of them would cost $25,000, 


= 
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WORLD'S LARGEST four-bladed propeller is this 
hollow-steel-blade, Curtiss-Wright job designed for 
giant multimotored planes. Sixteen feet eight inches 
in diameter and weighing near 800 pounds, it em- 
bodies electric controllable pitch, constant-speed 
operation, and full feathering. 


DIESEL ENGINES 
now furnish the mo- 
tive power for our 
famous M-4 medium 
tanks and M-10 tank 
destroyers (self-pro- 
pelled mounts for 
three-inch _high-ve- 
locity guns). In the 
photograph at the 
left, Army mechan- 
ies are placing a 
General Motors Die- 
sel in a land battle- 
ship. Diesels bring 
to the battlefield the 
same advantages 
that recommend 
them in peacetime 
industrial uses. 
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NEW IDEAS FROM 


Zelm, of the Glenn Martin Co., to expedite 

the handling of aerial freight. A tricycle 
landing gear holds the plane level while, 

A POSTWAR CARGO PLANE, equipped through the hydraulically raised door, the 

with winches, ramps, and a hinged fuse- winches pull the freight up the ramps and 

lage tailpiece that opens and shuts like a into the fuselage. Supported by jacks, the | 

door has been designed by William van ramps can run to the ground or to a truck. 


ail INFRARED RAYS are sug- 
gested by Quinter E. Ba- 
shore, of Covina, Calif., as 
a means of protecting 
plants, especially those of 
the citrus group, from frost. 
Instead of smudge pots— 
expensive to operate be- 
cause they must heat a 
large volume of surround- 
ing air—Bashore advocates 
infrared lamps, whose rays 
can be thrown directly on 
the plants themselves. It is 
his belief that this protec- 
tion will make possible the 
growing of citrus crops in 
more northerly climates. 
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ALIFE PRESERVER devel- ae = 
oped by John Norred, of i. 

Chicago, Ill, covers the  {) 

wearer's entire body and 
makes it possible for him, 
by means of the valve 
through which he breathes 
in fresh air, to exhale into 
the interior of the suit 
and thus increase both his 
warmth and buoyancy. 
Made up of sections that 
can be quickly put on and 
are held together by rein- 
forcing waterproof con- 
nections, the suit is also 
fitted with outlet valves in 
the mittens and hips. 
These are connected by 
rubber tubes to the lower 
sections of the trouser 
legs and can be operated 
independently to permit 
the escape of cold air and | 
admit warm air from the 
torso of the suit. 


PACKING LOBSTERS so that 
they will stay alive for weeks 
can now be done with a card- 
board or cellophane container 
which, after being partly filled 
with water, is given a needle 
injection of oxygen through a 
soft-rubber one-way valve. 
Enough oxygen is put into the 
container to raise the pressure 
from three to 40 pounds. The 
idea comes from Joseph Mac- 
donald, Winchester, Mass. 


PAINTING upper outside 
sections of a house from 
the safety of an attic or 
upstairs window can be 
accomplished with this 
wooden paintbrush holder 
designed by Gilbert T. 
Waldron, of Peekskill, 
N. Y. The brush is fric- 
tionally held in a groove 
in the top section of the 
holder, which, being con- 
nected to the holder han- 
dle with a wing nut, can 
be adjusted to any angle. 
‘The handle consists of two 
three-foot lengths, one tel- 
escoping into the other. 
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manipulates knob 3, which moves front wire back 
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The telescope continues to track the forget until 
its sight line coincides with PT’. Now the ideal 
triangle in the sight is similar to that formed by 
vertical line, sight line, and range. Bombs awayl 


Bombsight Solves Problems 


GEOMETRY AND BALLISTICS GIVE IT ITS DEADLY ACCURACY 


By ALLEN RAYMOND 
Drawings by STEWART ROUSE 


OW does it happen that an American 

bombardier, crouching in the Plexiglas 
nose of a Flying Fortress or Liberator 
traveling above 200 miles an hour four or 
five miles above the earth, can drop a bomb 
with unerring precision on an enemy power 
house or moving train? The answer lies in 


precision bombing—a miracle of this war. 

It is a miracle of mechanics and of human 
ingenuity, involving long research and ex- 
periment in such fields as higher mathe- 
matics, ballistics, electrical engineering, 
aeronautics, and optics. But the problem of 
how to bomb ground objectives precisely 
from high altitudes has been solved by 
American engineers to an extent not ap- 
proached in any other country. It has been 
solved by the constant improvement of 


Precision bombing is a complex geometrical problem in 


dimensions. The drawing below shows the factors 
Altitude and distance ha 
for clarity. Actual 
le to the naked o 
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Jap sailors (in circles) duck as a stick of bombs from a Con- 
itor bomber falls near the bow of a 1,500-ton 
transport. The photograph was taken from another B-24, which 

jed salvo 


solidated Libei 


sont the enemy ship to the bottom with o well. 


bombsights throughout the last decade; by 
the creation of automatic pilots and fire- 
control devices; and by the training of men 
to use these machines. 

‘Three basic problems had to be solved be- 
fore precision bombing became a practical 
method of warfare. One was the compilation 
and application of all the data needed to plot 
a falling bomb's trajectory. One was the 
stabilization of the line of sight, or the bom- 
bardier’s aim, from.a speeding, unstable 
platform, The third was the development of 
an automatic fire-control, or release, mech- 
anism to take the inevitable margin of 
human error, as far as possible, out of the 
bombardier’s operations and guide the bomb 
exactly to the target. 

Consider the factors involved in these 
problems. The first and most obvious is that 
the bomb’s trajectory has to be plotted from 
a sky platform traveling too fast for human 
computations of firing data, subject to move- 
ments upward, downward, and sideways, as 
well as forward; rolling and pitching like 
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a ship at sea about three axes, two 
of them horizontal and one verti- 
cal. 
‘What forces bear on the bomb's 
trajectory from such a platform? 
Three major ones have to be cal- 
culated accurately, before a bom- 
bardier can have any idea where 
his missile is going. One is inertia. 
One is gravity. The third is wind 
resistance. All three are working 
simultaneously upon that missile, 
causing the bomb to fall toward 
its mark in a steepening arc. 

Inertia may be considered the 
first of these forces, since no ex- 
plosive drives a bomb as a shell 
would be fired from a cannon. It 
is simply dropped from a rack. 
When dropped it is traveling for- 
ward just as rapidly as the plane 
ich it leaves. Only gradually, 
as the bomb travels toward its ob- 
jective, is this forward speed cut 
‘down, so that when it reaches the 
earth it is not far behind the air- 
plane from which it fell. 

Gravity is carrying it down- 
ward. Air resistance is acting 
upon it, lessening both its hori- 
zontal velocity and the downward 
acceleration due to gravity. Wind 
resistance is also bearing upon it, 
but this is simply a directional 
heightening of air resistance. 

With these three basic forces at 
work on his missile, a bombardier, 
or his automatic bombsight, or 
both, must calculate the amount 
of time it will take a bomb to fall 
to earth, from its point and altitude of re- 
lease to its target. 

How fast does a bomb travel? A free-fall- 
ing bomb, from a stationary platform, will 
fall, theoretically, 16.1 feet per square of the 
number of seconds involved in its downward 
course. In 10 seconds, it will travel 16.1 times 
100, or 1,610 feet. In 37 seconds it will fall 
16.1 times 1,369 or 22,040.9 feet. A great 
deal of high-altitude, precision bombing is 
done from about this height. 

Leaving the rack, the bomb is traveling 
forward at the speed of the plane. If the 
plane is traveling 200 miles an hour, the 
bomb will move forward, theoretically, 294 
feet while dropping only 16.1 feet in the first 
second. In the next second it will fall 48 
feet, (16.1 times 4) and would still be mov- 
ing forward 294 feet, were it not for air or 
wind resistance. 

Consider first merely the wind. A 30- 
mile-an-hour wind, dead on the nose of an 
airplane, slows down its ground speed, while 
a 30-mile wind right on the tail accelerates 
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it. What the wind does to the plane, it does 
to the falling bomb. 

One of the functions, therefore, of the 
American bombsight, which is the bombar- 
dier’s mechanical brain or lightning calcula- 
tor, must be that of a ground-speed meter. 
It has to make corrections for the “trail,” or 
lag of the bomb, behind the airplane's speed. 
In practice, data on this trail is given to the 
bombardier in the form of a mathematical 
table, by which he sets his sight. 

Since winds, however, do not always blow 
directly on the nose or tail of a speeding 
bomber, but often at angles to or directly 
across its ground track, the bombsight also 
must be able to correct the bombardier’s aim 
for this “cross trail” of a bomb falling side- 
ways from the track of the plane, but in 
prolongation of its axis, as well as forward 
at a lessening speed and downward in con- 
tinuous acceleration. 

The bombardier is pitching the bomb 
toward the target as a pitcher throws a 
curve across home plate, but he is pitching 
with plenty of mechanical aid. 

No new complication sets in when the 
trajectory of that bomb has to be calculated 
on a moving target, such asa railroad train, 
instead of a stationary one, such as a power 
house. 

All the factors are the same, and they will 
be unchanged in principle regardless of the 
direction of the wind or motion of the target. 
Further, a combination of wind and target 
motion does not complicate the basic picture 
or require any new settings. After the set- 
tings for trail and time of fall, the bombsight 
is concerned only with the resultant closing 
speed and direction of the airplane with 
respect to the target, and is not interested 
in the causes of the relative motion. All the 
bombardier actually has to do is to track 
that moving target through the cross hairs 
of his telescopic sight, and the machine 
makes the necessary calculations auto- 
matically. Maneuvering targets, like ships 
at sea, may evade slightly the downward 
path of a single sighted bomb. Pattern 
bombing will take care of this. 

All efforts to control the flight of a falling 
bomb, so that it may be curved from bomb 
rack to target over a predetermined dis- 
tance in a predetermined amount of time, 
will fail, of course, without mechanical 
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means of stabilizing the line of sight—or the 
bombardier's aim—during the few precious 
seconds of the bomb run, and of stabilizing 
the course of the plane as well. 

‘The airplane, of course, no matter how 
skillful its human pilot may be, is capable of 
many movements, besides its forward course, 
to throw off the aim of the bombardier. It 
may be bounding upward, or dropping into 
a wind pocket. It may be rotating on up- 
ward, sideward, or forward axes by a few 
degrees. Every such degree will throw off 
the accuracy of the bombardier's aim, 

A single degree of oscillation by an air- 
plane, during a bombing run at 25,000 feet 
altitude, will throw the bomb 425 feet from 
its correctly plotted bullseye. An oscillation 
of three degrees would throw the bomb 1,275 
feet from its mark. U.S. airmen have found 
out that their planes are apt to swing at 
least three or four degrees in some direction 
during a bombing run, and swings of 15 de- 
grees on an axis are not uncommon. 

It is under such conditions that the bomb- 
sight has to be balanced, so that the aim of 
the bombardier may be as independent as 
possible of the swaying plane. To obtain the 
necessary stabilization, American bomb- 
sight inventors experimented first with 
pendulums, and then went on to the use of 
gyroscopes, now electrically driven. A per- 
fectly driven rotor, untouched by outside 
forces, will main- (Continued on page 212) 
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PHY ES GLOBAL 


Modern aviation is changing our ideas of No flat mop gives o true picture of the earth's 
the world we live in. To represent the sloce. In, Mercator's projection, ured in most 
earth of the Air Age, globes are much  ™®P%, meridians ore drown parallel to each other 
ae “oh si are MHC” nd porollels of latitude ore spaced forther aport 
more accurate than flat maps. A recent 4 ee 
hibit at the Museum of Modi irks. Se ves ae inerte seek tos eceatoy. Tie) fas 
exbibit al e ase of Modern Ar sult is on increasing distortion toward the poles. 
in New York City, used globes of many Greenland, merely a lorge island on the globe, os- 


kinds to show "Airways to Peace.’’ sumes continental proportions on o Mercator map 


GREAT-CIRCLE COURSES are exploined by this globe 
and plane. Select any two points on the surface of the 
globe and shift the plone so that it will bisect the globe 
along @ line including the two points. That line will be 
the shortest distence between them—the airman’s route 


DIGGING TO CHINA through the center of the earth 
from the U. S. is not practical, the globe at the right 
proves. Through peep holes ot the principal cities you 
con see their “antipodal points." San Francisco, for in- 


TO SHOW THE AIR ROUTES OF WAR AND PEACE 


The world turned inside out: that's what you see when you step inside this cut-away globe 
built in the musoum workshops. Land masses represented on the inside of the 15-foot 
sphere moke it much easier to visualize the relationship of the various continents than witk 
en ordinary globe that must be turned. It is especially valuable for showing how Europe, 
Asia, ond North America ore grouped around the North Pole, a key fact in the Air Age 


NEW AND OLD globes 
ore here compared. The 
big one is the 50-inch 
sphere thot usually is 
found beside President 
Roosevelt's desk in the 
White House. Prepared 
for use in mapping the 
strategy of global war, 
it is the largest ond 

up-to-date globe 
of its kind and bears 
17,000 plocs nomes. Its 
scale is 1/10,000,000 
the size of the ecrth. 
The smaller globe is 
copy of the oldest in 
existence, one made by 
Martin Behaim in 1492. 
Pre-Columbus, it shows 
only one ocean, the At- 
lontic, ond there is no 
North or South Americe 
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TOOLS OF VICTORY 


A POPULAR SCIENCE reporter takes you to the flaming 
furnaces of ‘Victory Valley,’ where iron ore is converted 
into the raw material of tanks, guns, and fighting ships. 


By ALDEN P. ARMAGNAC 


‘OWERING 225 feet skyward from its 

concrete foundation, one of the largest 
blast furnaces in the world now swells 
America’s war production of iron and steel. 
Recently erected near Pittsburgh, Pa., for 
the Government's Defense Plant Corpora- 
tion, it represents just about the last word in 
ultramodern design. Push buttons control 
the entire system for feeding its capacious 
maw—with 5,500 tons daily of iron ore, coke, 
and limestone, which it transforms into 
1,330 net tons of metallic iron, A purifying 
stem of a new type cleans the gas liber- 
ated during smelting, which serves else- 
where as fuel, while dust reclaimed from 
the gas goes back into the furnace. 

How steel is made, all the way from the 
raw materials to the finished product, may 
be seen in this and other near-by plants of 
the Carnegie-Illinois Steel Corporation, a 
U.S. Steel subsidiary. Through its courtesy 
and with necessary War Department per- 
mission, fascinating highlights of the proc- 
ess are described and illustrated here from 
first-hand observation—a number of them, 
it is believed, for the first time. 

Act I, scene 1 takes place in what might 
be a Hollywood movie setting—a subterra- 
nean passageway near the new blast furnace. 
‘A single track occupies the center of the 
tumnel. At your left, a panel twinkles like 
a Christmas tree with blue, red, amber, and 
green indicator lights, interspersed with con- 
trol buttons of silvery metal. On your right, 
your eye follows a long row of bins with 
hand levers at their spouts. At the ear- 
blasting sound of a whistle, you jump out of 
the way of an open electric rail car with a 
red headlight. A “larry car,” they call it. 

Its operator grasps the counterbalanced 
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hand levers, and a stream of ruddy iron ore 
pours into a hopper on the car, until a 
weighing dial shows that enough has been 
loaded. ‘Then the car rumbles along to the 
control panel. A click of a safety release 
indicates that a furnace-charging car, or 
“skip,” is in a pit below. Now the larry-car 
operator turns a handle, and the pile of ore 
drops into the skip. Then he taps a large 
button labeled “Skip Start.” The loaded 
skip shoots upward and out of sight. Other 
loads follow, until a red light on the panel 
indicates a full charge. 

Above ground, you can watch the four- 
wheeled skips ride to the top of the blast 
furnace on one of the world’s steepest rail- 
ways, pitched only 10 or 15 degrees from 
the vertical. Two skips serve each fur- 
nace, dumping their contents into it through 
a pair of cones or “bells.” These serve as 
an air lock to prevent escape of gas. Their 
shape also helps to distribute the load even- 
ly, until the furnace is filled from top to bot- 
tom with a reasonably uniform mixture of 
about three parts of ore, two parts of coke, 
and one part of limestone. A fourth essen- 
tial ingredient—hot air injected near the 
bottom—puts the “blast” in a blast furnace. 

To provide this hot air, burning gas and 
air pass alternately through checkerwork 
flues in huge “stoves,” each one nearly as 
large as a blast furnace itself. When the 
brickwork of one stove is scorching hot, the 
gas is turned off, and blowers direct air 
through it to the furnace. By the time it 
cools appreciably, another stove is ready to 
take over the “fireless cooker” process. The 
blast entering the furnace is hot enough to 
make wood burst into flame. 

A fire that never goes out, except in case 
of a prolonged shutdown, burns within the 
massive firebrick lining of a blast furnace’s 
steel shell. Coke, fired by the hot-air blast, 
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Molten iron, fresh from the blast furnace which hos extracted it from the ore, pours into a huge open- 


hearth furnace where it wi 
portable trough that guide: 


be converted into st 


provides the fuel. Its gases also extract 
oxygen from the iron ore, leaving molten 
iron, which drips downward through the 
charge and collects in a pool at the bottom. 
Limestone melts to form a free-running 
flux, scavenging impurities from the ore 
and coke, and floating on top of the iron. 
By drawing it off through an outlet above 
the level of thte iron, about every two hours, 
this slag is easily removed. Crushed or 
granulated, it makes an excellent land-fill 
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through one of the five charging doors. (Photo courtesy U.S. 


|. The giont lodle spills the glowing liquid into 
Steel Corp.) 


material, railroad-track ballast, and concrete 
ingredient 

Squinting into the hearth through a small 

ervation port, a blast-furnace expert, 
called a blower, judges when the molten iron 
is ready to tap. This spectacular operation 
takes place every five hours, on the average. 
Like the removal of slag, it has nothing to 
do with charging the furnace, which is con- 
stantly refilled as the mass within it d 
scends, (Continued) 


At the blower’s word, workmen burn out 
the iron that has solidified in the tap hole. 
‘The incandescent metal appears—first as a 
slow trickle, then as a gushing stream. It 
races across the floor, showering sparks, 
guided by channels of sand. Its destination 
may be a casting machine, where molds on 
an automatic conveyor form it into solid 
“pigs” weighing 50 to 100 pounds apiece. 
More likely, it will be poured into refractory- 
lined ladle cars, and hauled by rail—while 
still molten—directly to the furnace that 
makes it into steel. 

Just what is the difference, anyway, be- 
tween iron and steel? Crude or “pig” iron, 
just as it comes from the blast furnace, con- 
tains a large percentage of carbon and 
chemical impurities which make it brittle. 
In refining it, the carbon content drops to a 
point within rigidly specified limits; impuri- 
ties go out; and, for special purposes, other 
metals may be added. The result is the 
tough, malleable product called steel. 

Recent figures of the American Iron and 
Steel Institute rate U.S. steel-making ca- 
pacity at 91,000,000 tons yearly—80,000,000 
tons from open-hearth furnaces, 6,000,000 
tons from Bessemer converters, and 5,000,- 
000 tons from electric furnaces. Unlike the 
continuous operation of a blast furnace, all 
these types consume their entire contents 
to make a heat of metal. Which process 
will be used depends largely on the kind of 
ore available. In this country, the ore favors 
the open-hearth method. 

A battery of 11 great furnaces, built by 
Carnegie-Iilinois for the Government-fi- 
nanced war expansion program, 
illustrates up-to-date open-hearth 
procedure. Since it takes each 
furnace about 11 hours to make a 
heat of steel, the set of them will 
average about one heat an hour. 

Giant oil burners, one at each 
end of a bathtub-shaped hearth 56 
feet long, throw a sheet of flame 
over the contents—molten iron 
from the blast furnace; iron ore, 
which “burns out” or oxidizes part 
of the carbon; scrap steel, which 
further lowers the carbon content 
by dilution; and limestone, the 
artificial lava which, in boiling, 
brings up the steel through the 
slag to meet the heat of the burn- 


Ultramodern push-button panel used with 
“lorry car” for charging the mammoth 
new Llact furncce of the Dafense Plant 
Corporation neor Pittsburgh, Ore drawn 
from bins is dropped through o grating 
into the skip car which will carry it to 
the top of the furnace. Opposite drow- 
ing shows how the blast furnace works 
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ers’ blast. Inserting the enormous bulk of 
solid materials through the five charging 
doors, a Herculean task for men with shov- 
els, has been made easy by modern use of a 
charging machine. Its traveling arm sim- 
ply thrusts a loaded charge box through an 
opened door of the furnace and empties the 
contents within. Molten iron enters by a 
portable spout. Since arriving from the 
blast furnace, it has been blended with other 
batches, in a huge globe or cylinder called 
a “mixer,” to obtain a more uniform content, 

When a three-foot-deep pool of molten 
steel has collected in the open-hearth fur- 
nace, and a final analysis shows it to meet 
the specifications of the order, it is ready 
for tapping. Workers break open an out- 
let, and the fiery stream flows into a ladle 
big enough to hold the furnace’s entire ca- 
pacity of 225 tons. 

In common practice, a crane now picks up 
the ladle, and a valve-equipped hole in its 
bottom pours the steel into ingot molds. An 
innovation at the Homestead plant of Car- 
negie-Illinois is the use of a small, 35-ton 
“basket ladle” as an intermediary. Filled 
from the big ladle, it speeds up pouring steel 
without spurting or spattering, because its 
comparatively low hydraulic head of liquid 
metal permits a much larger bottom open- 
ing. Also, the two-ladle system gives the 
steel a double skimming to free it of any 
remaining slag. 

As in a blast furnace, the bulk of the slag 
has already been eliminated by tapping it 
from a separate furnace outlet, or by letting 
it overflow from the big ladle into a smaller 
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A MODERN BLAST FURNACE 
IN ACTION 


ladie near by. Homestead engineers pride 
themselves upon a system that shunts slag 
to the front and rear of the furnace at once, 
a novelty that hustles away the unwanted 
material at the critical moment of pouring. 

‘Traveling in pairs on small rail “buggies,” 
the ingot molds that have been filled with 
molten steel get hauled to outdoor yards, 
where the metal solidifies. Then a crane- 
operated “stripper” lifts off the molds by 
their side lugs, pressing down at the same 
time on the ingot if it resists being unveiled 
so abruptly. 

Ingots represent the largest pieces of 
steel that can be handled conveniently by 
cars and powerful cranes. No watch charms, 
they range in size from about 2% tons up- 
ward, depending upon the capacity of the 
blooming or slabbing mill that will shape 
them. 

Because of its brilliant display of fire- 
works, a Bessemer converter probably ap- 
peals to most laymen as the symbol of steel- 
making. Actually its capacity of 10 to 25 
tons of metal does not begin to compare 
with the heat of more than 200 tons produced 
by an open-hearth furnace, But the steel- 
making process in- 
vented by Sir Henry 
Bessemer has the out- —_Rel 
standing advantage of 
doing its work in a 
matter of minutes in- 
stead of hours. 

Shaped like a pear, 
with a large orifice at 
the small end, the con- 
verter may be swung 
through a wide are on 
its massive trunnions. 
Tilted over backward 
for charging, it re- 
ceives a ladleful of 
blast-furnace molten 
iron. Then it swings 
upward, while pipes in 
the bottom admit air 
with sufficient force to 
keep them clear of 
metal. Now the air 
blast, which does the 
steel-making, rises to 
a roar. Actually its 
oxygen is burning up, 
or oxidizing, the car- 
bon and other un- 
wanted substances in 
the iron. Since this 
simple reaction gener- 
ates great heat, no 
fuel is required. At 
the height of the 
“blow,” the mouth of 
the converter emits a 
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will shape it into 
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-ondescenc 
ingot storts for the rolling mills that 


heod crane grosps it with its husky tongs 


30-foot jet of flame, visible at night for miles. 
As it dies down, operators on a control plat- 
form called a “pulpit” shift levers that tilt 
the converter forward and downward—to 
empty its steel into a ladle for transfer to 
ingot molds, and to rid it of clinging slag. 

An electric furnace is the steel man's pet. 
Its heat of a few tons—once about five, now 
from 30 to 100 or more—does not greatly 
exceed that of a Bessemer converter, and 
takes from six to 10 hours to complete, but 
it is some of the finest steel made, | Be- 
cause of the extremely precise control of 
temperature and ingredients, electric fur- 
naces are particularly suited to produce 
modern alloy steels. 

Suppose you want steel to make exhaust 
pipes for seaplane engines—one of the 
toughest of orders to fill, because the metal 
must resist the terrific corrosive effects of 
red heat and of salt-water spray. The met- 
allurgist specifies stainless steel, plus tita- 
nium, a comparatively rare metal, in suffi- 
cient percentage to enhance the desirable 
qualities of plain “stainless.” 

Now an electric-furnace man carefully 
figures out the weights of the various in- 
gredients to fill your 
order. There will be 
a considerable amount 
of “selected scrap"— 
chrome, nickel, and ti- 
tanium steels. Much 
or all of this consists 
of waste metal such 
as machine-shop turn- 
ings recovered in one 
of the maker's own 
plants, which gives 
him the advantage of 
knowing its exact 
composition. To this 
will be added the prop- 
er quantity of “low- 
met scrap"—common 
steel of good quality, 
low in carbon, phos- 
phorus, and sulphur. 
‘The charge may also 
contain some iron ore. 

After the operator 
has raised the elec- 
trodes of the furnace 
—big, round sticks of 
graphite about two 
feet in diameter—a 
charging machine un- 
loads the ingredients 
on the bowl-shaped 
hearth, Then the op- 
erator turns on the 
current, starting at 
low voltage, and slow- 
ly lowers the elec- 


he soaking pit, 


| form. An over- 
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THE LANGUAGE OF STEEL 


ANNEALING. Heat-treating to eliminate hard- 
ness and brittleness. 


BILLET. Square or round steel shape rolled from 
ingot or bloom. Smaller than bloom in cross 
section. 


BLOOM. Square-ended shape rolled from ingot. 
Used for reduction to rails, bars, and structural 
beams. 


CASTING. Pouring liquid metal into a mold. 


FLUX. Material, such as limestone, which helps 
to separate smelter slag from metal. 


BLOOM 


Lae 


FORGING. Shaping metal by heating and hom- 
mering. 


HEAT, A batch of molten metal. 


HOT METAL. Iron delivered in molten form to 
@ steel-making furnace. 


INGOT. First convenient handling shape for 
stool, (Ingots commonly vary in size from 2 
to 20 tons.) 


INGOT MOLDS. Receptacles for shaping ingots. 
IRON. Metallic element smelted from iron ore. 
PICKLING. Cleaning steel with on acid bath. 
PIGS. Small castings of blast-furnace iron. 


PLATE. Wide, flat steel ranging in thickness 
from heavy forged plate, such as warship armor, 
to gauges rolled slightly heavier than sheets. 


P. S. 1. (or PSI). Pounds per square inch. Used 
to specify tensile strength of steel. 


QUENCHING. Cooling hot steel suddenly, in 
water or oil, to harden it, 


FORGING 
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SHEET. Gouges of wide flat-rolled steel ranging 
between plates and tin plate. 


SLAB. Flattened shape made from ingot. Used 
for rolling sheets ond plates. 


SLAG. By-product of iron and steel making. 


SMELTING. Extracting metal from its ore by 
heating, as in @ blast furnace. 


SOAKING PIT, Gas-heated furnace whe 
are raised to high, uniform temperature for 
rolling. 


STEEL. Refined, malleable alloy of iron and car 
bon. Content of latter ranges from 0.1% 
(LOW-CARBON STEEL, easily machined) to up- 
ward of 0.85% (HIGH-CARBON STEEL, which 
can be mode very hard by heat treatment). 
ALLOY STEELS also contain other metals that 
give them special properties. OPEN-HEARTH 
STEEL, BESSEMER STEEL, and ELECTRIC STEEL take 
their names from the three major steel-making 


HOT METAL 


STOVE. Large structure supplying hot air to a 
blast furnace. 


STRIP. Narrow, flat-rolled steel about 1/16 
inch thick, 


TEEMING. Drawing off a heat of molten met 


TEMPERING. Heot-treating to impart desired 
hardness and toughness to steel. 


TENSILE STRENGTH. Maximum stress or tension 
thot steel con withstand. Ranges from about 
50,000 p.s.i. (pounds per square inch) for soft- 
est steel to 360,000 p.s.i. for watch-spring wire, 


OME-SHAPED_ ROOF OF FURNACE 
S HEAT UPOR CHARGE 


“THIMBLES “ON EACH 
SIDE OF FURNACE 
SPEED UP DISPOSAL 
OF SLAG 


OPEN-HEARTH FURNACE is prin. 
cipal means used in the U. S. for turning 
iron into steel, accounting for neorly 90 
percent of domestic steel-making capac- 
ty. At the far right, the molten steel 
is being poured into huge ingot molds 


trodes toward the charge with the aid of 
a small crane. When the electrodes barely 
touch the charge, electric arcs leap between 
them and the metal. The operator builds up 
the power to full voltage. Melting spreads 
from scattered puddles until the whole 
mass becomes liquid. Distribution of heat is 
believed to be aided by a curious electrical 
phenomenon, circulation of the metal in 
response to the heavy current passing 
through it, 

Frequent sampling calls for adding small 
amounts of various materials, until the com- 
position is just right and the steel is ready 
to tap. Then, unseen machinery tilts the 
furnace and its whole surrounding plat- 
form. Metal pours from the tap hole into 
a waiting ladle, which transfers it to the in- 
got molds. A typical ingot of electric steel 
weighs seven tons. 

Now the ingot, by whichever process pro- 
duced, goes to a soaking pit. Here blast- 
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furnace gas reheats it to incandescence for 
passage through the many rolling mills that 
will reduce it to its final shape. 


Two blasts from a signal horn. ‘The 
slabbing mill is calling for metal. Over 
comes a glowing ingot to buck in vain 
against the mighty rolls—to be flattened 
between them and passed along, bumpety- 
bump, to other rolls that thin it again and 
again. Eventually it may end as coiled strip 
for manufacturing food cans. If the ingot’s 
first stop was the blooming mill, it would 
take on a nearly square cross section, from 
being turned on its side between passages 
through the rolls. It might finally turn out 
as wire. 

‘Where the home front is concerned, steel 
production is a major event on the war pro- 
gram. Industrial heads have been put to- 
gether to scheme new ways for expanding 
the capacity of the steel mills, and it is pos- 
sible that the output, at present 91,000,000 
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‘OPERATORS, 
CONTROLS POURING: 
WITH STOPPER. 
LEVER OR HANDLE 


MOUNTED IN _/ 
‘UNITS OF FOUR’ 


ON ANINGOT | 


tons a year, may in the next six months reach 
the staggering total of 96,000,000. Considering 
the daily requirements of steel tonnage, this 
goal is neither extravagant nor surprising. 
Every 24 hours the nation’s war effort calls 
for enough steel to build and equip two giant 
battleships and more than 1,000 four-motor 
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Lf finest alloy 
ste in coms - 
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Most spectacular 
steol- maker, it 
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bombers such as the Liberator and Fortress. “ 
Four more signal blasts, "Faster!" There's 

a war to be won—and who knows it better 

than the men in the miles of steel plants 

that light up the Monongahela River by 

night? “Victory Valley,” they call it, and 

with reason, 


THESE ARE THE STEPS IN THE PRODUCTION OF STEEL 
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HIGHER POWER FROM SMALLER 
ENGINES, EXTRA ROOMINESS, 
AND SIMPLER OPERATION ARE 
SOME OF THE GOALS TOWARD 
WHICH BUILDERS ARE AIMING 


Don't look for a miracle car as soon 
as the war ends. The car makers have 
plans, but they intend first to give 
you a replica of the 1942 model— 
with improvements—the moment that 
they can set up their old tools and 
dies. Alfred H. Sinks, in researching 
this article on postwar cars, not only 
talked to established manufacturers, 
but also saw designers, dealers, air- 
plane makers, and others who are 
planning to enter the automobile field. 
The consensus, with few dissenting, 
wos that the first cars will be turned 
out as fast as possible to fill the 
backlog of demand. But after that, 
many war-born designs and materials 
are on the books. How that next new 
car will look—and what it will do 
on the highways—Mr. Sinks reveals 
in this description of cars to come. 
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By ALFRED H. SINKS 
Drowings By STANLEY BATE 


HAT will it be like, the next new car 

you buy? The automobile industry 
has given part of the answer. The first new 
cars to roll off the production lines will be 
1942 models, with minor changes. Your 
wonder car of the future will have to simmer 
on the back of the stove while the manu- 
facturers hurry to catch up with the im- 
mediate postwar demand. 

Tools and dies for 1942 models—the last 
made before our automobile plants were con- 
verted to war work—are now in storage. 
Within four to six months after war produc- 
tion slacks off, dies can be moved back onto 
the factory floors, machines can be set for 
automobile parts instead of weapons, and 
cars can begin to roll. To get ready to manu- 
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facture a brand new model might take at 
least a year, and that would be valuable 
time to lose when the floodgates of postwar 
demand for automobiles are opened. 

But after that first new car, then what? 
‘The whole transportation world is throbbing 


with changes to come, New discoveries 
pouring from laboratories and war indus- 
tries are smashing conventional ideas of 
construction and design, and it is certain 
that they will have tremendous influence on 
automobiles. Designers are even now work- 
ing overtime to bring their plans for future 
cars in line with the latest developments in 
engineering. 

How soon will that next car come? Not 
all are agreed. Within a year or two after 
the war ends in Europe, some independent 
designers declare, you'll be driving cars that 
are mechanical miracles. As soon as the 
Government lets them have the materials, 
say others, or as soon as factory space and 
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machines can be spared from war production. 

‘On the conservative side stand most of the 
big automobile manufacturers. Dream cars 
will be a long time coming, they insist. 
There will be no revolutionary steps, they 
say; and progress will be evolutionary in 
the future just as it has always been in 
the past. 

Whatever he may tell you, your auto- 
mobile dealer himself is dead set against 
rapid changes in design. He sells used cars 
as well as new ones. If models change too 
rapidly, the used cars soon begin to look 
like antiques and lose resale value. 

‘Then, too, the public is going to have a 
say. It is public taste most of all, the 
manufacturers declare, that dictates design. 
The public will not accept radical, sudden 
changes in appearance, many of the estab- 
lished. makers believe. And in the past it 
has been what a car looked like on the 
outside, not what it was like inside, that 
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attracted most buyers. There may be a 
revaluation of this idea, though, when the 
new cars go on sale, for the sponsors may 
find that, with millions employed in in- 
dustrial plants during the war, Americans 

24 especially American women have be- 
come more machinery-minded, 

Public imagination has been fired by war 
technology. There is the versatile jeep—not 
80 much to look at, perhaps, but a wonder on 
the road and even off the road. Tanks, half- 
tracks, and motorized gun carriages have 
proved that they can take it. And what of 
the sleek beauty of our fighting planes? Will 
the public want some of that transferred to 
its automobiles? Many of the designers 
think so. And they think, too, that the 
public will demand some of the engine per- 
formance of modern bombers and fighters. 

Already teardrop and airfoil lines are 
prominent in the designs that are being con- 
sidered. They will replace to a large extent 
the so-called streamlining that before the 
war had encumbered many of our models 
with metal over wasted air space and with 
useless chromium decoration. Manufactur- 
ers would have eliminated this chromium 
plate long ago if careful surveys had not 
indicated that plenty of “brightwork” sold 
secondhand cars, The break at the end of 
the war may give them their chance. 

‘Undoubtedly the new car will be shorter 
and easier to turn than our old models. Ex- 
tra length and wasted bulk have lessened 
maneuverability in the past. But though 
the new car may be smaller, it will be much 
roomier because of its different shape. Its 
hood will be shrunk to a fraction of the 
present size, or it will be gone altogether, 
and its humps and angles will give way to 
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This duol-purpose intake air-conditions the car for passengers and supplies air cooling for the engine 


the clean lines of a fast fighter plane. There 
will be no wasted space under the hood, and 
the new motor will be much smaller. 
Fenders are slated to disappear entirely, 
and bumpers will extend completely around 
the car, offering some protection in sideswipes 
as well as in front and rear collisions. Over 
the wheels, these bumpers will be in sections 
that can be removed easily when a tire is to 
be changed. Instead of being made of rigid 
metal that transfers the shock of impact 
to the body, bumpers will be flexible and will 
absorb a jar, minimizing damage to the car. 
‘The windshield and windows will curve 
with the contours of the body. They may be 
of laminated glass, or they may be of clear, 
transparent plastic that will be as strong 
as the body of the car and permit a con- 
struction with no corner posts, thus pro- 
viding complete vision without blind spots. 
In fact, the plastics industry is keenly 
interested in your new car, and plastics may 
play a big part in its design. Opaque plas- 
tics, with the color molded right into the 
material, would do away with the expense 
of painting. Clear plastics can now be 
toughened so that they resist abrasion near- 
ly as well as glass. Used in place of glass, 
they would save weight and increase safety. 
Whatever the material of the body, it 
will make your car lighter. Aluminum and 
magnesium will be far cheaper and more 
abundant than seemed possible a few years 
ago. They may be used in the body and are 
sure to be used for crankcases and other 
engine parts and for sections of the chassis, 
Bonded, compressed plywood, such as made 
history with the Mosquito bombers, is being 
given serious consideration for bodies, It has 
proven strength, durability, and lightness, 
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So much for the out- 
ward appearance and 
frame of your new car. 
What about its motor 
and its performance? 
‘With continued improve- 
ment in fuel quality and 
progress in the engine 
builder's art, you will see 
the automobile engine 
shrink to teakettle size. 
It will be entirely new, 
designed with small 
cylinders and a high- 
compression ratio to 
utilize 85 to 90 octane 
gasoline. Such gasoline 
will be available in large 
quantities after the war, 
and petroleum men e: 
pect octane values to 
climb rapidly while en- 
gines grow smaller. You 
can count on more and 
more miles per gallon 
from these new engines, 
with no top limit yet in 
sight. Moreover, you'll 
probably have a super- 
charger to give you an 
extra push up a steep in- 
cline or a burst of ext 

speed for a fast getawa; 

Shall the engine be air- 
cooled or liquid-cooled, 
‘V-type, in-line, radial, or 
pancake? Where shall it 
be placed—front, rear, or 
center? Your tiny en- 
gine will be mounted 
where it will be least in 
the way. It may be 
tucked away in the rear, 
still leaving room for a 
luggage compartment 
above it. It may be a 
pancake type under the 
floor near the center of 
gravity. Or it may ride 
inconspicuously over the 
front axle. One new de- 
sign calls for a small 
radial engine mounted 
over each wheel, Another 
contemplates the use of a powerful pump 
that will drive a set of turbines, one on 
each wheel. 

Motors will be designed to save you time 
and money by being made easy to service. 
One new engine can be given a complete 
overhaul in two hours. A “top overhaul” 
the kind that generally takes your garage- 
man a day—can be done in 45 minutes 

One automobile manufacturer is working 
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The compact, high-compression engine may be on the rear axle, under the 
floor (in pancake form), in front, or on a quickly detachable rear unit 


on a model in which the engine and the rear 
wheels are a single unit, fastened to the body 
by four bolts. You drive into the garage. 
The mechanic jacks up the rear end of the 
car, unfastens the motor unit—wheels and 
all—and rolls it away. Then he trundles up 
a “loaner” unit, bolts that in place, and away 
you go. A complete overhaul of your engine 
will take no more of your time than a 
10-minute stop on your way to work and 
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another 10-minute stop on your way home. 

‘You will never need to bother about filling 
the radiator. Your motor will either be air- 
cooled or it will have a sealed cooling system 
that will need no draining, cleaning, or 
other attention. Many parts of the engine 
may be permanently sealed. Ignition systems 
that cannot get out of whack are now within 
reach. Even the carburetor may give way 
to an entirely new device that will inject 
the liquid fuel directly into the cylinders. 

Once every 20,000 miles 
or so you may still have 
to change the oil. But 
your main lubrication 
worry—burned-out bear- 
ings—will be forgotten. 
Self-lubricating bearings 
made through the magic 
of the new powder metal- 
lurgy are one answer. 
Other designers favor 
bearings made of indium 
or silver, or steel roller 
bearings such as are used 
in aircraft engines, 

Crankshafts, connect- 
ing rods, gears, and 
springs will probably be 
built of the new NE 
“lean alloy” steels. De- — Heo 
veloped under pressure 
of war scarcities, these 
steels are light and strong. Through what 
the industry calls the “vitamin” treatment, 
‘hey are hardened by the addition of in- 
oxpensive chemicals instead of expensive 
alloy metals. 

The steering wheel will be modeled after 
those of our latest bombers—a light segment 
instead of a full wheel—and will not crowd 
you when you get in or out. ‘The old shin- 
barking steering post was slanted for lever- 
age. Power steering will make that un- 
necessary. This power steering is in itself 
a remarkable achievement; it means that 
with just slight pressure, you can guide your 
car through the hardest turns. The work is 
done for you by the power system built into 
the steering gear. 

‘The power-drive principle will also be 
found in the brakes. There will be just two 
pedals on the floor of the new car—a brake 
and an accelerator. Because of power brak- 
ing, only light pressure will be needed to 
bring you to a smooth stop. Don’t look for 
a clutch pedal or a gear-shift lever. Auto- 
matic transmission—born of the device that 
swings the giant guns on our battleships—is 
definitely on the books for future cars. 

Eyelids on your headlamps may be lowered 
during the day, protecting the lenses from 
dust, and raised at night to reveal powerful 
lights no larger than the head of a good- 
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hts, hooded by day, may be 
dimmed ‘cutomaticelly’ by ‘photocell 


sized flasilig":t. Accidents and discomfort 
from the blinding glare of the headlamps of 
an approaching car will be done away with. 
‘A simple photocell device will dim the lamps 
of both cars automatically, leaving plenty of 
light to see by. With a small knob on the 
dashboard, you will be able to swing your 
headlamps to either side. In rain, snow, or 
sleet, a new device will clean the glass with- 
out a windshield wiper darting back and 
forth and interfering with your vision, 

Your future car will 
give you all the thrills 
you can ask. It will 
travel like the wind and 
stop on a dime. But the 
risk and discomfort that 
used to go with high 
speed will be missing. 
Marvelous new spring 
systems will smooth out 
the bumps as the dead 
weight of the old models 
never did. They will be 
variable, so that the car 
will ride as well with a 
single passenger as with 
four or five. 

Rubber springs have 
been developed. One is 
the B. F. Goodrich Co. 
“Torsilastic” spring; an- 
other employs an air- 
cushion principle. Both take the tossing out 
of driving over rough roads. With tires that 
have less bounce adding still further to your 
comfort, a bump will only make you ‘sink 
deeper into the sponge-rubber cushion of 
your seat. 

Handsome, easy-cleaning fabrics made of 
nylon, spun glass, or a host of other syn- 
thetic and natural materials that had not 
even been thought of a few years ago will 
cover the seats. Some models may have 
movable chairs; others will have a rear- 
seat arrangement that can be made up as 
couch or bed. 

In present-day cars there are as many as 
125 different parts of natural or synthetic 
rubber. Both of these materials probably 
will play an even bigger role in the future 
cars. Builders will have to keep a sharp 
eye in particular on the laboratories of 
synthetic chemists. In fact, hundreds of 
industries want to help design your future 
car. Already there is keen competition for 
a part in its production, and from that 
competition the car buyer will benefit. 

Tire trouble and mechanical failure will 
be the least of your worries. One company 
expects tires to be five pounds lighter and 
stand 20 percent more wear than those of 
the prewar era, And future cars may be 
engineered to give good service for decades. 
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In that case, following the lead of the: air- 
lines, you'll simply replace each part as it 
wears out instead of trading the old chariot 
in on a new one. Ford tri-motored all-metal 
planes are still carrying passengers in South 
America after 12,000,000 miles of service. 
“If we can build planes to last a lifetime, 
why not cars?” designers are asking. 

Push-button control will open doors and 
windows either electrically or hydraulically. 
Some manufacturers will try to convince 
you that windows should never be opened. 
‘They would prefer to save weight and get 
more streamlined effect through sealed 
windows set flush with the body. Sooner or 
later you will get used to the idea, for air 
conditioning is likely to become general in- 
stead of being a de luxe extra as it is now. 
It will give you all the fresh air you want, 
and it will keep you warm in winter and 
cool in summer, Heating will probably be 
of the radiothermic type so that every part 
of the car is heated to a predetermined, 
uniform, and thermostatically controlled 
degree. 

Gone will be rumbles, rattles, and squeaks. 
Body and frame will be a single unit, with 
fewer parts to rub against one another. 
Soundproofing similar to that in airliners 
will eliminate what noise 
remains, 

A car that does its 
work with a minimum of 
help from you will take 
most of the fatigue and 
nerve strain out of motor- 
ing. That, plus hair- 
trigger control of speed 
and direction, simplicity 
of operation, and unob- 
structed vision, will re- 
move four chief causes of 
accidents. Better distri- 
bution of weight, a low 
center of gravity, and 
improved steering will 
make it almost im- 
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The influence of oireraft design is 
reflected in this new steering wheel 


cond on olmost horizontal steering column will mork the coming cars 


possible to turn over. And as a further safe- 
guard, electronics suggests a number of 
ingenious warning devices. 

‘There may be some things for which your 
future automobile may not be suited, such 
as towing a house trailer. Some designers * 
are not satisfied with just doing away with 
the frame. To reduce weight further, they 
want to eliminate tubular bracing from the 
body, relying for strength on a “stressed 
skin” alone. While this could be entirely 
satisfactory, the car might not be capable 
of towing heavy loads. 

‘The low road clearance of your new car 
will stop you from driving across uneven 
fields or over deep-rutted country road: 
That is already true of many present model: 
But if fancy beckons you beyond the point 
where the pavement ends, you will simply 
unfold your wings and fly. 

Fantastic? Recognizing that the perfect 
compromise is not yet practical between car 
and plane, one leading aircraft manufacturer 
is working on two separate and distinct 
versions of this idea. First is the flyable 
automobile, a good, serviceable road car, 
capable of taking off for short hops at low 
flying speeds. The roadable airplane, on the 
other hand, is to be a good, serviceable plane 

with a top speed of 150 
miles an hour, able to 
land and roll on to its 
destination at a road 
speed of about 30, 

Your future car is be- 
ing born amidst a great 
clamor of claims and 
counterclaims, of wran- 
gling over materials and 
methods. Your car de- 
signer is much like a 
small boy who gets a 
peek at his bulging 
Christmas stocking but 
must not touch it until 
Christmas morning. 
War-born research has 
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made a wealth of new methods and new 
materials potentially available, but civilian 
experimenting can get no priorities. 

‘Any abrupt change in the shape of cars 
to come will most likely spring, not from 
the prewar automobile industry, but from 
new challengers in the field. And new 
challengers there will be. Henry J. Kaiser, 
now building a jeep adapted for plane 
transport, plans to swing into production of 
civilian cars after the war. Andrew J. 
Higgins, the New Orleans shipbuilder, has 
also been prospecting in the field. And at 
least some of the big airplane manufactur- 
ers may enter the automobile market. 
Whether they can scale their costs down to 
the levels of the automobile public, however, 
is a thing to watch. Under wartime condi- 
tions, this has been no consideration. 

One thing the plane manufacturers argue 
for is more horsepower per pound of engine 
weight. They point out that today’s aircraft 
engines deliver nearly one horsepower for 
every pound of metal in the engine, whereas 
automobile engines still weigh six to eight 
pounds per horsepower. On the other hand, 
automobile engines are built for a little over 
a dollar per horsepower, while aircraft 
engines still cost $10 per horsepower. 

Bridging the gap between the aircraft and 
automotive industries are a few companies 
like the Bendix Aviation Corporation that 
engineer and build equipment for both. The 
toughest research jobs often fall to them. 

In the sense of giving buyers a lot of 
car for their money, the major automobile 
manufacturers have done a splendid job. 
‘Mass production and interchangeability of 
parts have made that job possible. Many 
parts that go into a Chevrolet are used also 
in Oldsmobiles, Buicks, and Cadillacs. As 
a result, General Motors has been able to 
raise the quality of its lower-priced cars 
and lower the price of its finest cars. The 
same applies to Ford with his Fords, Mer- 
euries, and Lincolns, and to Chrysler's 
Dodges, Plymouths, and Chryslers. Like- 
wise, the Packard and Nash companies get 
results with mass production. But despite 
its advantages, the system tends to “freeze” 
models, and changes come slowly. 

The aircraft industry is still highly flexi- 
ble. Design changes come rapidly and do not 
wait for a new model year; they are fre- 
quently made while a plane is in actual 
production. Aircraft engineers have learned 
to make their dies of lead or zine which can 
be remelted and redesigned as often as 
necessary. Whether this can be applied to 
mass production has yet to be proved. 

‘Actually auto manufacturers have never 
been slow to try out the latest ideas in 
motorcar design—perhaps not in the show- 
room, but certainly on the proving grounds. 
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Probably there is not a major manufacturer 
who lacks the know-how to produce a rear- 
engine, teardrop car of radical design. 

Believing that Americans are going to be 
economy-minded after the war, several mak- 
ers are planning small, inexpensive cars. 
Willys-Overland has long specialized in the 
light-car field, Both Ford and General 
Motors have for years been building small 
cars in England and on the Continent. These 
cars are scaled-down versions of American 
models, weighing a bit over half as much as 
the models sold here. They are not “midget” 
cars, but are roomy and comfortable inside. 
‘Their tiny, four-cylinder engines give around 
30 miles to the gallon of ordinary gasoline. 
‘They’ will do 60 miles an hour and take 
plenty of punishment. They are easy to 
park, take less garage space, and are simple 
to service and keep clean. 

But whoever builds the new cars—and 
the established manufacturers, the airplane 
makers, and the new challengers are all 
likely to have a hand—the shape and per- 
formance of the cars to come depend ulti- 
mately upon what buyers want. If you are 
thinking about shopping for a new car when 
production starts again, here are some 
questions for you to ponder. 

Would you pay more for a car if you 
were assured it would cost less to run? Is 
high speed important; or would you sacrifice 
some speed for the sake of safety and 
economy? Would it be worth money to you 
never to have to shift gears? If you knew 
air conditioning would add to the cost of 
your car, would you still want it? Do you 
want your car to be the last word in me- 
chanical perfection; or would you rather 
have it big and impressive looking? Do you 
want it to be all automobile; or would you 
sacrifice some road performance for the sake 
of being able to take off for a short flight? 
‘The designers wish they knew the answers. 
Ultimately you yourself will decide. 


| GUS SAYS 


This month, while you've been read- | 
ing about postwar cars, the Model | 


Garage has been closed so that Joe 
| and I could take a litle vacation. 
| Since most of us are going to be con- 
sidering these new cars when the 
Axis has been polished off, I'd like | 
to know what you thought of Alfred | 
Sinks’ article. Write Gus Wilson, care | 
| of P.S.M., and tell me what features | 
you want in the next new car you buy. | 
i 
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1 STOPPING YOUR CAR always at a de- 

sired point in your garage can be made 
easier if you suspend a rope from the ceil- 
ing and locate it so that it will touch the 
windshield when you have reached the par- 
ticular spot at which you wish to bring 
the car to a halt—R.E.C. 


2 STRIPPED THREADS in light zinc-alloy 

castings can be repaired with a length 
of solder. Simply place the solder in the 
hole and force the bolt in until it takes hold. 
The solder will act as a filler in which new 
threads will be cut by the bolt. Such a 
repair will be permanent if there is not too 
much strain.—C.R.G. 


3 AN EMERGENCY-BRAKE HANDLE held 

by a padiock cannot be released by chil- 
dren or meddlers. A hole slightly larger 
than the shackle of the lock should be 
drilled through the handle at a point not too 
near the edge. When the lock is snapped in 
place, the brake handle cannot be com- 
pressed sufficiently to release the brake and 
allow the car to roll—J.B. 


4 GASOLINE-TANK LOCKS frequently 
become encrusted with ice and are im- 
possible to open as long as they remain 
frozen. An oiled-silk dish or milk-bottle 
cover, such as those used in refrigerators, 
will Keep rain and sleet off a lock and guard 
it against freezing in the coldest weather. 
Just snap the cover over the neck of the 
tank, and the lock will stay dry.—W.W.B. 
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TELL US ABOUT IT IN YOUR OWN WAY 
AND ENTER OUR $500 PRIZE CONTEST 


RULES 


Entries in this kitchen-planning contest should 
consist of (1) @ brief description of your design 
‘ond of any special features or equipment incor 
porated in it; 
sketch will do—showing the locotion of equip. 
ment ond dimensions of the kitchen; and (3) 0 
statement thot the design is original with you. 


(2) @ floor plan—e rough pencil 


The contest is open to all excep! architects, those 
engaged professionally in the design and mon 
ulacture of kitchen equipment, employees of 
POPULAR SCIENCE, ond their families. All en. 
tries should be mailed, fully prepeid, to the Kitchen 


Wii do you want in your postwar 
kitchen besides a full refrigerator, a 
10-Ib. roast without ration points, 
and an efficient cook? Barring these sug- 
gestions—we thought of them ourselves— 
POPULAR SCIENCE will pay you for your ideas 
if you design the ideal American kitchen. 

Whether you own your own home or live 
in a rented house or apartment, you have 
often wished for changes in your kitchen or 
new equipment to reduce time or do a better 
job in the preparation of food. These are 
the ideas we want—ideas that will reveal 
what people who use kitchens are looking 
for in arrangement and equipment. For 
those judged best, POPULAR SCIENCE offers 
the following cash awards: 


FIRST PRIZE $250 
SECOND PRIZE 125 
THIRD PRIZE 50 
FOURTH PRIZE. 25 
FIFTH PRIZE 15 
SIXTH PRIZE . 10 
SEVENTH PRIZE 5 
EIGHTH PRIZE 5 
NINTH PRIZE . 5 
TENTH PRIZE .. 5 
ELEVENTH PRIZE . 5 
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Plonning Contest Editor, POPULAR SCIENCE 
MONTHLY, 353 Fourth Avenue, New York 10, N, ¥ 
They must be postmorked no later than midnight, 
Jonvery 31, 1944, All will become the property 
of this mogozine, and none can be returned. 
They should be flat—not rolled, Please write 
your nome ond address on each ‘sheet of your 
be the editors of POPULAR 


SCIENCE, ossisted by speciolists in home eco 


entry. The judges wil 


nomics and bitchen design. The decision of the 
judges will be final, ond in case of ties duplicote 


prizes will be ewarded to the tying contestonts 


This is a contest of ideas, and everyone 
who enters has an equal chance to win a 
prize. You do not need to be a draftsman 
to submit a winning plan, nor do you have 
to have specialized knowledge of the me- 
chanical parts of kitchen equipment. There 
is no necessity to dress up your entry with 
ornamental drawings, to build a model of 
your kitchen, or to waste time merely to 
make your entry impressive. What we are 
asking for is nothing more or less than 
a clear, common-sense answer to these 
questions: 

1. How would you plan the arrangement 
of your kitchen—either for the home you 
now occupy or for a home you would iike 
to build in the future? 

2. What pieces of equipment and conven- 
iences would you select—either those now 
on the market or some others that you 
would like to see on the market? 

You may use your imagination if the de- 
signers of kitchen equipment have not yet 
thought up the equipment to do the jobs you 
want done, but be plausible, for mechanical 
and technical possibility is a real limitation. 
And try to keep the over-all design of your 
kitchen within moderate bounds. 

Planning can be made a fascinating game 
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for the whole family. The woman who does 
her own cooking knows just what she wants, 
but her husband, who putters around to fix 
a midnight snack for guests or cooks when 
nis wife is away, may have definitely good 
suggestions. Even the children will have 
some ideas that may be well worth consid- 
ering. If you employ a cook, she will have 
some really professional views, or she may 
want to enter the contest herself. 

Study the equipment catalogues, if you 
wish; they may have some ideas that will 
just fit in with what you have in mind. For 
example, a recent model kitchen shown by 
one of the manufacturers has such unique 
features as a transparent-glass oven, built- 
in range appliances including a waffle iron 
and a toaster, a transparent-glass refriger- 
ator arranged so that it opens in sections, 
and a sink operated by pedals on the floor. 

While planning, decide whether you wish 
to use your kitchen for other things besides 
the preparation of food. Should the refrig- 
erator be a center of attraction in the eve- 
ning? Would you like to be able to conceal 
the range and other equipment behind slid- 
ing doors so that the kitchen could also be 
used as a playroom? What jobs are to be 
done there besides cooking? Do you want a 
desk for your housekeeping records and 
files? Would you like to include all or part 
of your laundry equipment ? 

‘These are questions for you yourself to 
answer. In considering them, give thought 
to the shape and size of the room you would 
like, its lighting, and the best arrangement 


of refrigerator, cabinets, working surfaces, 
and range. You probably will want to in- 
clude a number of built-in conveniences, and 
possibly add some extras like storage bins 
for your home garden produce, dehydrat- 
ing and quick-freezing devices, and an elec- 
tric dishwasher and drier. 

To help you in your planning, we have in- 
cluded a blank floor plan on which you may 
plot your arrangement. If the shape suits 
you, make tracings, fill in your own dimen- 
sions, and work out several trial designs. 
‘Then when you have an arrangement that 
is to your entire satisfaction, you can re- 
draw the plan larger and submit it along 
with your description. However, you are 
under no obligation to use the blank, and 
you may change the shape of the room, 

Also in the drawing below are some com- 
mon architects’ symbols. They are shown 
for your convenience, but it is not necessary 
for you to employ them. If you do, you are 
at liberty to change the shape of the range, 
refrigerator, and other pieces to suit your 
particular needs. 

Sketch any new idea for equipment that 
isn’t on the market, but you need not sketch 
those pieces that are familiar. Such sketches 
need not be pieces of art, but you should 
include a brief description. 

Finally, when you have finished, add a 
paragraph or two to describe the advantages 
of your entry. Tell the judges why you think 
you should win, Give them a sufficiently 
‘complete description so that they will know 
just what your kitchen would be like, 


Architects’ symbols and a floor plon that may help you in designing your postwar-kitchen contest entry 
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TURNINGS SET OFF THIS DISTINCTIVE 


By FRANKLIN H. GOTTSHALL 


ASTE material, bandsawed from the 


splat of a chair, suggested the design 
for this unusual tray, which will be a unique 
and useful gift for any homemaker. Ma- 
hogany, walnut, or poplar, 1” by 8” by 
15”, are all good materials for this project. 
‘The first step is to finish the bottom of 
the tray, which should be flat except for 
3” at each end, where it is given a slight 
curve upward. ‘These curves can be planed 
to the contour shown in the drawing. 
Several wood-carving gouges will be use- 
ful in hollowing out the handles as well as 
for trimming the edges of the scooped-out 
part once the rough work has been com- 
pleted. Should a circular saw with a dado 
head be unavailable, gouges must be used. 
If a saw table is available, the first part 


of the dadoing should be crosswise. This 
operation is not difficult, but when cutting 
lengthwise more care must be exercised. 
For then, as indicated in the drawing, the 
cuts at the side of the tray cannot be car- 
ried as far as those in the center. Thus the 
starting line and the stop line will have to 
be shifted to new positions to make the 
shorter cuts. The middle cuts should be 
made first, and the shorter cuts should be 
done alternately from each side. 

The ends of the tray are not bandsawed 
until after the split turnings have been 
glued in position. These turnings are made 
by gluing a piece of heavy paper between 
two strips of wood. After the turning, the 
two pieces can be separated with a chisel. 
Several coats of floor varnish, with a 
pumice-stone and oil rub for the final coat, 
will give the tray a good finish. 


RULER “+f'] ;STRAIGHTEDGE 
TRAY 


CHECKING DEPTH OF HOLLOW 


ENO TUANINGS 
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‘HE U. S. M-4 medium tank, which has 

outfought far heavier German tanks, is 
the prototype for this attractive model, 
scaled 14" to 1', Three blocks of white pine, 
sawed to approximate shape and formed 
with a plane, file, and sandpaper, comprise 
the main parts. 

Assemble the bogies, idlers, and drive 


MADE HISTORY IN AFRICA 


RA — 4 


REALISTICALLY MODELED 


sprockets, which are made of two-ply Bris- 
tol board and dowels, and glue them in place 
on block A, which is 1%” high. The track, 
made of 1/16” pebble board, is notched to 
simulate individual blocks and reinforced 
with wood strips steamed to fit the idlers 
and driving sprockets. The wood strips also 
support Bristol-board end connectors, 


In the test of battle, 
this U, S. tank scored 
heavily. Model mak- 
ers won't find it hard 
to build in miniature 


Three pine blocks 
ore sufficient for 


the turret, armor, 
Bristol 
and 


ond hull 
beard. dor 
scrap wood 
for the remainder 


(HIME: STAPLE) 
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BOGIE PARTS 
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2 TEETH. CUTOUT WITH RAZOR SLADE 


Medium Tank 


IN WOOD AND CARDBOARD FC? YOUR MANTEL 


Escape hatches, lamps, and other fittings 
are formed and glued to block B as indicated 
in the photographs. Blocks A and B are then 
glued together, with the front edges lined 
up to produce a continuous curved surface. 
Next, model the 75-mm. gun, commander's 
hatch, and lifting lugs, and glue them on 
block C. The gun shield, whittled from wood, 
is slipped over the gun and glued into place, 
while a circular piece of Bristol board, rep- 
resenting the turret ball-bearing raceway, is 
glued to the base of the turret before the 
assembly is attached to block B. 

‘Mudguards, air filters, and the flanges and 
gear housings on the front of the hull come 
next. The latter can be shaped for a snug 
fit by holding a piece of fine sandpaper, fac- 
ing out, against the front contour of block 
A and allding the pleces back and forth over 
it. 

The model should next be sanded thor- 
oughly and sprayed with white shellac. Then 
mix 1 part apple-green paint with 2 parts 
neutral gray and add sufficient turpentine to 
permit easy spraying. Spray the final coat 
with the blower about 18” away. The paint 
will then settle in tiny droplets, giving a 
steel-casting effect.—FRED H. CoLe. 


Simple Tricks Assure Strong Joints in Model Making 


SotpeRep joints sometimes present a special 
problem in model making, because so much of the 
solder is usually filed away in an effort to secure 
the desired neatness that the joint is thereby 
weakened. A simple method of making soldered 

——<_— joints that are both inconspicuous and strong is 
‘TUBE BEVELED to file two bevels on the pieces to be joined, or to 
BEVEL FILLED. bend them so that they form two bevels when 
WITH LORE. butted together. It is then possible to file the joint 
flush on the side where appearance counts and 

still have plenty of solder remain. Drawing 4 

suggests how a tube can be soldered in this man- 

ner to a flat surface, while B indicates the way 

two flat surfaces can be joined at right angles. 

When it is necessary to solder two flat sheets to- 

gether at the ends, the method shown at C will 

give excellent results, To solder a wire rod in a 

HOLE PUNCHED piece of thin metal, as in D, punch a hole—do not 

(por DawLED) ® drill it—in the sheet and fill the depressed edges 
of the hole with solder—M. CYLE SMOCK, JR. 
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EARLY AMERICAN 


Windsor ‘lable 


IS REPLICA OF RARE MUSEUM PIECE 


By Frank Hegemeyer 


HIS Windsor table, copied from a rare 
museum piece, will make a charming 
addition to your living room and will 

prove extremely useful as an occasional 
table. Like all Windsor furniture, the piece 
shown here retains the good looks and 
sturdiness that made its namesake popular. 
It is a direct descendant of the English 
Windsor chairs that first made their ap- 
pearance in this country about 1700 and are 
still being made, valued today not only as 
productions but also for service. The 
raised edge of the top is a feature borrowed 
by the Windsor style from a dish-top candle 
stand of around 1800. 

Any fine cabinet wood is satisfactory for 
the table, and your choice will probably be 
governed by the wood of the other furniture 
in the room in which it will be used. So 


Holes in the legs for the three stretchers 
‘ore marked off with an awl from a template 
made os shown in a drawing on the fa: 

page, Note that they are not on a le 


f 
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Then they ore bored on the drill press wt 


for 


little stock is required for the construction 
that the cost will be nominal regardless of 
the wood selected. With this in view, it 
might be a good idea to make a pair of the 
tables to support lamps at each end of a 
couch or sofa. 

Probably the most tricky part in the con- 
struction is the boring of the holes for the 
three stretchers. As a guide in locating 
them on the legs, make a paper template as 
shown in Fig. 3 in the drawing on the facing 
page. A 6” rule is laid diagonally above the 
paper, and parallel lines are projected from 
its inch markings to the paper. Any two 
adjacent lines may be used in spotting the 
dots that will serve as guides for the 
stretcher holes. The dot to the right is 
placed 2" below the top edge of the tem- 
plate, and the other is spotted 5%" further 
down, as shown, 

In transferring these dots to the table 


@ V-block clamped to the dri 
it tilted & deg. for the upper hole and 14 deg. 
the lower so the stretchers will fit properly 
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legs, wrap the template around a leg 
with the top edge even with the bot- 
tom of the 4%" bevel, which is the 
lowest one on the turning. Pierce 
through the paper at the dots with 
an awl or a sharp nail. The holes 
are not bored vertically into the legs, 
but at a slight angle—6 deg. off the 
vertical for the upper hole and 14 
deg. for the lower. A V-block 
clamped to the drill press will be 
helpful. If the boring is done by 
hand, it may be easier to follow the 
angles given in Fig. 2 of the drawing, 
which will produce the same results. 
‘This is also true of the leg holes 
bored in the table top. 

Make up the top of three glued-up 
boards to minimize warping; then 
turn it on the faceplate to the di- 
mensions given in Figs. 1 and 2. To 
locate the leg holes, mark a triangle 
on the top with the points 214" from 
the outer edge, having one of the 
points on the center line of the mid- 
die board. Bore holes through from 
the top at the marked points with 
the drill-press table tilted at 11 deg. 
Use a jig consisting of two stop 
blocks nailed to a board, as shown in 


Three boards are glued up for the top 
and the piece is turned on the foceplote 
at slow speed. This may be increased to 
about 1,200 rp. for the final t 
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Ploced beside an armchair, or used in a pair at the ends 
‘of a couch or sofa, this table will add charm to your 


FIG.2 


living room. All dimensions for turning ts three 
rs, and top ore is 


LUED TOP 


e drawing 


TAILSTOCK END 


WEDGES DRIVEN INTO 


SLOTS IN TABLE 


STRETCHER 


Leos 


FIG. 3 
TEMPLATE 
Wa DIA HOLES 


a taste tur “| 
e* ragte Tur | 
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LEG 


the photo appearing directly above. 

Assemble the three legs and 
stretchers temporarily, and insert 
the legs in the holes in the table top 
so that cut-off lines and the slots for 
the end wedges can be marked off. 
The table is then dismantled, and the 
waste portion is removed from the 
legs and the slots are cut. Reas- 
semble the piece with glue at all 
joints; then drive the tight-fitting 
wedges solidly into the slots. The 
legs and wedges should protrude 
slightly to allow for sanding them 
flush with the top. 

What finish to apply will depend on 
the material. The final effect should 
be a dull sheen obtained by rubbing 
the last finishing coat well. 


CUTTING RAFTERS BY PATTERN 


After laying out the holes for the legs, place the table 

top against stop blocks nailed to a board, which is th 
the drill-press table. Drill ‘ot an angi 

ng o trial ouembly, mork cutofl 

slots for wedges in the ends. After final assembly, 

drive the wedges in ond sond them level with the legs 


[ SHIPSHAPE HOME] 


Figure the roof pitch and length; 
then cut one rafter for a pattern, being 
sure the plumb cut at the ridge, the 
notch that fits over the edge of the 
plate, and the exposed rafter end are 
true ‘in relation to the angle of the 
slope. Use this one rafter pattern for 
marking all other rafters, Nail three 
stop blocks to it, as shown in the sketch, 

nd mark off the end cuts and notch on 
several pieces of rafter stock at one 
time. Use a crosscut saw, or power 
saw, for all cuts excepting the top cut 
of the notch, where a ripsaw may be 
easier to use. 

Always sight along the edges of an 
uncut rafter and place the crown up- 
ward, as this tends to make an unwavy 
finished roof after the load of roof 
boards and shingles or roofing materials 
is appli 
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Hardwood Knockers Make Artistic Novelties 


Harpwoon door knockers built according to the imaginative designs 
below will grace the door of almost any home, and they can be made to 
fit the individuality of your own house. The more conventional appeal 
of Fig. 1 is obtained by hand-carved side frames from which a modest 
knocker composed of an arm and three disks swings on a metal rod. 
Spacers on the rod keep the knocker from striking the sides. 

‘The creature of the deep in Fig. 2 is sawed in profile from 114" 
stock, then tapered toward the tail. The 
The iron-shod heels of the horse strike against a metal plate. 

Color can be used on the knockers, but a natural finish protected 
with outdoor spar varnish will also please.—H. S. 


ide frames suggest waves. 


‘ALL SIDE FRAMES ARE 
GoweLeO AND GLUED 


Double-Hinged Case Protects Combination Sharpening Stone 


GUARDING your sharpening stone from 
rough contact with tools in your kit and on 
your bench is the best way to increase its 
useful life. This simple wooden case pro- 
vides protection by means of hinged cov- 
ers for both the coarse and fine-grit faces. 

Pine is satisfactory wood for the case, 
although any scraps on hand may be used. 
‘Make the frame from 5” thick stock about 
144" wider and 1%" longer than the stone, 
jigsawing the center for a snug fit with the 
stone. This fit should be such that the stone 
will not slip out and suffer a possible 
fracture if the case is picked up with both 
of the hinged covers open. When the stone 
is in use, however, one of the covers will 
always be closed to serve as a base. 

To prevent warping, dado the ends of 
the frame across the grain to a depth of 
about 14" and glue in splines. These may 
protrude slightly for a stepped effect. 
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Both covers are from %” stock routed on 
the drill press or chiseled to the depth re- 
quired by the stone. Hinge them at oppo- 
site ends as shown.—WILLIAM FREEMAN. 
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COMFORTERS STAY ON THE BED no matter 
how much you toss, when they are anchored of 
the one shown above. A cloth-covered board 
is slipped between the mattress and springs, 
and attached clips hold down the comforter 


TOILET ARTICLES, such as tooth paste, comb, 
and toothbrush, find a handy repository in 
the hollow back of this clothesbrush, which 
is fitted with o sliding cover. The slide 
is made of transparent acetate that allows 
a clear view of the contents in the cavity 
below. A knob ot one end furnishes o grip 


being placed 
‘ator will keep foods from 
drying out. The tubes are a foot long and 
contain water that evaporates very slowly. 
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——AIDS 10 WARTIME 


ting glass ore 
being offered in a style designed to imitate the 
natural shells, or coquilles, which have been 
popularized by French chefs. The new molds 
ore realistically fluted, making attractive 
shells for serving flaked crab meat and other 
seafood, They may be placed ina hot oven 
for the quick browning of ony creamed fish. 


ONE CUP OF COFFEE can be made just 
woy you like it with this smoll glass 
er that fits right on top of the cup 
sop The cof strained in seeping 
cround the edges of a cloth drawn tightly 
about a removable gloss disk by means of 
puckering string. device cleans easily GLASS FRUIT-JAR FILLERS. sparkling and 

eosy to clean, fit snugly into the top of 
any standord jar. About 4” across the 
top, the cup-shaped fillers have a handle at 
one side that makes them a convenient fun 
nel for the pouring of any hot liquid, They 
stand upright when set down on a flat surface 


WOODEN CANNING TONGS serve as well 
as metal tongs when used for lifting hot jars 
from a kettle of boiling water. Those in 
the photo ore hinged ct one end. while the 
open ends ore curved to grasp the top of a 
jar securely. The tongs are also handy for 
grasping grilled potatoes or frankfurters 
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STURDY TOYS FOR YOUNG 


— 


HI SIBLEY 


CONSTRUCTION TRAIN. Children will 
have fun building roads and harbor improve- 
ments with this sturdy little construction 
train, The train runs on a wooden track 
made in sections that couple together, and 
the hopper cars, after being filled by a load- 
ing machine, can be pushed to their destina- 
tion and dumped of their cargo of sand. The 
boiler of the locomotive is solid wood, as are 
the smokestack, steam dome, and cylinders, 
and 44" stock is used elsewhere. The hopper 
cars have pivoted bins that can be dumped 


SAME COUPLINGS AS 
On TRAIN, QUT FITTED —2} 
TOWOKD TaACK SECTIONS 
CLOSE TOGETHER 


Sand-Pile Engineers 


to either side, and their tin fenders keep 
sand off the track. Wire couplings are set 
in slots so that the convex-concave bumpers 
fit neatly and do not tend to shove the cars 
askew. Wheels can be cut from curtain 
poles and rolling pins if you have no lathe. 


LOADING MACHINE. Fashion the frame 
and then install two wooden drums to carry 
the canvas conveyor belt, which should be 
tight at first because it will loosen in use. 
Note that the side members of the machine 
are slotted to permit the placement of the 
drums with the belt already in position. The 
sand hopper should be removable to provide 
for the adjustment of belt or drums, 


eno EDGES 
‘oven 


wewaens TO 
Meer WHEN 


Detail of 
Loading Machine 
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PUSHING 
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STEAM ROLLER. Even without a spark un- 
der its boiler, this steam roller will flatten 
plenty of sand. Cut the boiler from 2” pine, 
and mount the stack, dome, whistle, and 
headlight. Make the side frames and cab of 
44" material, and install cylinders on one 
side. The front fork, made of 4” plywood so it 
won't split, turns on a screw. Lacking a lathe, 
you can shape the rollers with a knife, Molten 
lead, poured in holes drilled in the sides of 
the front roller, will make its weight felt. 


BULLDOZER. This little road machine will 
perform in its own sphere much like its 
full-sized counterpart, pushing sand aside 
with a scraper blade that can be raised or 
lowered at will by turning a button behind 
the seat. Scroll-saw the body from %” stock 
and install the wooden axles rigidly for the 
sake of simplicity. The wheels are wood 
disks, 7/16” thick, turning on small screws. 
The scraper, sheathed with tin to resist 
wear, is secured to the side bars with dowels 
through a triangular block. A snappy paint 


wicyere 
SPOKE 


job is invited by this apparatus, and a yellow 
body, black side bars, and red wheels with 
gray tires will make it stand out. Tin for the 
blade can be cut from a can, the curve being 
about right. This piece should be fastened 
tightly to the blade by means of small screws, 


DETAIL OF 
Tuan BUTTON 
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TWO NEW INDOOR 
GAMES ARE. . 


V wwose Hous O 
FOR DOWEL, 


TRACK GUIDES 
Yes8a a7 
(YELLOW) 


IS INCLINE 


Heavy BLACK OPPOSITE SIDES 
carppoaro (@tue) RED wummens OF HOOP, 
ry 
V aul PEGs 
| GLUED AND 
@waneoo O 
| ‘BoAR0 
foncen 
2 ae S0IA HOLE 
| wit Back O 
4 NUMBERS 


NAILED TO BOTTOM 


All dimensions for constructing this scoring game ore given in 
the drawing. Reverse sides of the hoops are numbered os shown 
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E. 6, 


ERE are two new games 
that will take but a few 
hours to make in the home 


workshop, yet will afford many 
hours of pleasure for children 
and even adults. Both games 
are modeled on outdoor sports 
and are designed for indoor 
play on long winter days. 


ROLL-A-HOOP GAME. 
A pegged scoring board and 
an incline gun from which 
hoops are rolled are the parts 
Jed. The gun is made of 
with tracks nailed and 
glued to the b 


se as indicated 


in the drawing at the left 
Leave space between the 
tracks for the hoops to roll 


down without friction, and rub 
the slots well with wax. Be 
sure to taper the foot of the 
base so that the hoops will roll 
off without bumping. 

Three hoops are made, each 
having a hole of different di- 
ameter, and are numbered on 
reverse sides as shown. They 
are controlled by a dowel, 
which can be pulled out slowly 
to release one at a time, or 
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Play for Winter Days 


rapidly to release all three. Make the scor- 
ing board of cardboard with wooden sides, 
spacing the pegs as indicated in the draw- 
ing. Paint in bright, contrasting colors. 

To play, place the scoring board on a flat 
surface, either the floor or a table, stand 
2’ to 10’ away with the hoops in place on the 
gun, and shoot them at the pegs on the 
board. A hoop must fall flat on the scoring 
board to be scored, and the number on the 
face lying upward is the one that is counted. 
Should a hoop ring a peg, the number on the 
upper face of the hoop is multiplied by the 
number of the peg. The total made by all 
three hoops is the player's score, and the 
highest score wins. 

Good technique in shooting the hoops is 
to pull the controlling dowel slowly after 
taking aim, and to stop when a hoop begins 
to roll. The hoops can be made to roll fast 
or slow according to the angle at which the 
incline gun is tilted—MYRON FLEISHMAN. 


MAGNETIC FISHING GAME. The little 
fisherman is maneuvered by a horseshoe 
magnet on a handle; the player attempts to 
hook fish and bring them into the live pool. 

Tack thin, coated cardboard on a frame 
of %" stock for the pond. The fish are jig- 
sawed from %” material; the fisherman and 
boat are whittled from balsa. 

Tally numbers, each inked in a circle %” 
in diameter on the pond, have these value: 
Minnow 1, Eel 2, Lobster 3, Turtle 4, Bass 5, 
Shark 6, and Whale 7. Make the wire loop 
on top of the Minnow about %” in diameter, 
and use successively smaller loops on the 
other fish. 

‘The game is won by the first player to 
earn 15 points. A player loses his turn when 
he moves an unhooked fish entirely off its 
disk or when the boat or a hooked fish 
knocks a buoy from its unnumbered disk. 
In addition, a penalty of two points is levied 
for dislodging a buoy.—LOWELL R, BROWNE. 


aus 
ve 


—s 


Moved under the board, a magnet manipulates 
the fishing boat so the fish can be hooked 
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Push-or-Pull Child’s Sleigh Has Ski Runners 


Ts comfortable little sleigh for a small child has ski-type 
hardwood runners that allow it to be pushed or drawn over soft 
snow with little effort. Only 24” long, the sleigh can probably 
be made of scrap lumber now in your bin of odds and ends. Use 
Tinoleum to sheathe the curved dash and back; it should be 
warmed before bending and fastened with regular linoleum 
binding strips. The handle, which serves for either pulling or 
pushing, rests in the pushing position against two stop pegs. An 
additional handle catch to keep it from riding forward when 
pushed is optional. Finish the sleigh off with a bright red or a 
light blue and decorate it with decalcomania transfers, 


To make the sides of 
this hile's sleigh, 
several pieces of 4” 
wood are dowsled 
and glued togethe 
after which they ore 
cut to the pattern 


DECEMBER CHECK LIST [ SHIPSHAPE HOME] 


1. Tighten hinges and fittings on garage doors. 
2, Be sure tree branches give clearance for electric wires. 
3, Stop any leaks in house roof with fireproof material. 

4. Inspect and refill or recharge fire extinguishers. 

5. Remove trash, papers, and rags from basement and attic. 


6. Provide metal containers in which to put ashes. 

7, Check on weathertightness of basement windows. 

8. Inspect basement stairs and banister for sturdiness. 

9. Oil and store lawn mower and garden tools in a dry place. 
10. Inspect insulation in basement above heating plant and on pipes. 
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HAM, CHICKEN, EGG, OR CHEESE? 


TOQHDK Toc 


MARK SANDWICHES 
FOR YOUR GUESTS 


UESTS will be able to select 
their favorite sandwiches 
quickly at a luncheon if atop the 
sandwiches are mounted these 
amusing little figures. Those 
shown in the photograph are 
turned from soft wood, with a 
few bits of cardboard added. For 
the chicken, fish, and tomato 
markers, cut the comb, tail, fins, 
and stem from cardboard and 
glue them into slots in the turned 
portions. The stem of the tomato 
is a short piece of round tooth- 
pick, as are the pig's ears, feet, 
and tail. A 14” section of a 4” 
dowel, with a wedge-shaped piece 
cut out, forms the cheese marker, 
If desired, the complete figures 
may be jigsawed from \%" wood 
rather than turned. All the 
markers should be mounted on 
cocktail toothpicks glued into 
holes bored in the underside of each figure, 
and painted with bright colors, followed 
with a final finish of clear shellac, varnish, 


Clockcase 


when selec 


icant little symbols will leave no guest in doubt 
2 tidbit Troma plate of luncheon sandwiches 


or lacquer. If the stems fit tightly but are 
not glued in, new ones can be inserted each 
time the markers are used.—ELMA WALTNER. 


Can Be Mounted Two Ways 


Painstaking workmanship will 
be well repaid by thi 
hardwood clockcase which 
con be pedestal mounted 
or hung from a wall hook 


BLACK walnut or mahogany are 
woods well suited for the making of 
this plate-type clockcase, which is al- 
most entirely a turning project. The 
case may be hung on a wall or sup- 
ported by means of the polished wood 
pedestal shown in the drawings. Either 
an electric or a key-winding clock can 
be housed in the case, the dimensions 
of which can easily be altered if neces- 
sary to accommodate the clockwork. The 
piece warrants painstaking workman- 
ship and a fine polish.—J. I. Sowens. 
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Uecasional Lamps from 


TWO ATTRACTIVE ACCESSORIES 


each 814” long, and glue them to the cylinder, 
nailing the ends to the disks with small 
finishing nails, as in Fig. 3. If the 27 pieces 
of molding fit too tightly around the disks, 
some of them should be dressed down with 
sandpaper so they can be nailed into place 
easily. Small cracks between the moldings 
won't show in the finished piece because the 
paper backing will hold sufficient paint in 
the crevices to conceal them. 

‘The temporary dowel is now no longer 
needed to hold the disks rigidly in position. 
Remove the dowel and introduce electric 
cord through the holes which accommodated 
it, first slotting the bottom disk sufficiently 


TTRACTIVE table lamps, handsome 

enough to be a decorative feature 

of any household, can be fashioned from 

such materials as rolling pins, cardboard, 

and moldings, all inexpensive and easy 
to obtain, 

The initialed lamp above can be con- 
structed by combining a rolling pin for 
the column with an inverted glass ash 
tray for the base. For the lamp with 
the reeded column on the facing page, 
two circular disks %" thick and 4” in 
diameter, plus 19’ of 14” half-round mold- 
ing, are required. 

To make the reeded lamp, drill holes in 
the centers of the disks and mount them 
6%” apart on a 14” dowel, as in Fig. 1. 
This dowel is merely for convenience in 
handling, and will be removed and dis- 
carded later. Next (Fig. 2) glue a piece 
of strong paper, like that used for filing 
folders, to the disks to form a cylinder, 
using tacks to hold it until the glue sets. 

Cut 27 pieces of 14” half-round molding 
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‘the Grafisman’s Workbench 


THAT WILL DO MUCH TO BRIGHTEN THE MODERN LIVING ROOM 


to admit the cord between the base and 
table. Any available fixture may be used. 

In making the initialed lamp, first remove 
the handles from the rolling pin and the 
dowels on which the handles turn, and then 
fit hardwood plugs into the roller. Drill one 
plug to take a threaded nipple suitable for 
a lamp-socket assembly. The other nipple, 
which is at the bottom and through which 
the electric cord runs, will have to be long 
enough to extend through the bottom of 
the ash tray and accommodate a leather 
washer and nut. 

A hole must be drilled through the ash 
tray, and a three-cornered file, with its end 
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ground or broken off, makes a good tool 
for the purpose. Select a file of proper size 
and use it in a chuck as you would any drill, 
but first make a ridge of putty around the 
location of the hole and fill the space with 
turpentine. Drill slowly and, when the 
file begins to break through the glass, turn 
the tray over and finish the drilling from the 
other side. Renewed “bite” may be given to 
the file by occasionally breaking off bits. 
Wide selections of shades and finials for 
the topping off of your lamps are available 
at small cost, and some may suggest varia- 
tions of these designs. A flaring shade 
might flatter the slender column.—B. B. 


Att 
Holf-round molding, which giver the boxes 


their unusual appearance, iz available in 
@ variety of shapes and sizes. To conform 
to curves, it should not be wider than /” 


; 2% 
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By Charles and Bertram Brownold 


ECORATIVE little gift and dressing- 

table boxes, strong and durable despite 
their delicate appearance, can be made from 
ordinary lumber-yard or picture-frame 
molding. 

Nail lightly together two pieces of 14” 
wood, mark the end outline of the box you 
wish to make on one side, and cut to this on 
a jigsaw or bandsaw. Then separate the 
two pieces, which will constitute the top and 
bottom of your box. The next step is to 
block the pieces apart, the size of the 
spacer block used depending on the depth 
desired for the box. Be sure that the block 
is perfectly square and that the upper piece is 
centered exactly over the lower. 

Sides for the box are next cut from any ma- 
terial which is thin, flexible, and fairly strong. 
Celluloid, fiber board, sheet plastic, thin linoleum, 
or several thicknesses of cardboard glued t 
gether will all serve nicely. The width of the 
sides will be equal to the length of the spacer 
block, plus the thickness of the top and bottom 
pieces, plus 1/16” allowance for sanding. The 
sides are glued to the box, being held in position 
with tacks thrust through small squares of card- 
board. When the glue has set, remove the tacks, 


en mag oor 


Shown below is 9 partly completed box. A tempora 
| spacer block auras 3) bottom in gice! 4 
relationship while the sides and molding ore odded 
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The radiating grooves 
that are on the cover 
of the bonbon box at 
the left were made by 
@ triangular file. To 
get the spiral effect 
St the right, molding 
is applied diagonally 


first tearing out the cardboard squares to 
permit a purchase under the tack heads. 

Glue to the sides of the box lengths of 
narrow half-round molding, available from 
lumber yards or the makers of picture 
frames, and usually costing from one to 
three cents a foot. It isn’t wise to use any 
molding which has a width greater than 1%" 
if the box you are building has curves of 


An L-shaped jig is conveniont in cutting the top 
off the box. 
is os thick as the finished box top is to be deep 


In making such @ jig, use wood thot 
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Shoped to the curves your fancy dictates, thes 
moke distinctive and useful dressing-table accessories 


short radius. In computing how much mold- 
ing will be needed, measure around the 
curves of the box with a flexible tape, and 
divide this distance by the width of the flat 
surface on the molding chosen. If the quo- 
tient ends in a fraction, sand the edges of 
some strips so that a whole number of them 
will fit evenly around the box. For example, 
if the perimeter of a box calls for 23% 
pieces of a certain molding, use 24 and sand 
a few lightly. 

Like the sides, the molding should be cut 
an extra 1/16” long to allow for later sand- 
ing. If the shape of the box permits, the 
molding strips may be held in place by 
string while the glue dries. If the outline of 
the box has any concave portions, small 
brads may be used to hold the molding. 
Still a third method is to make a gluing jig 
from the waste pieces resulting when the 
top and bottom were sawed out. Should the 
molding be applied diagonally to give a 
spiral effect, it should be soaked in water 
until sufficiently pliable and the glue used 
should be stiff to compensate for the extra 
moisture. 

‘When the glue has set, cut the box apart 

with a fine cabinet saw and remove 

box the spacer block. As shown in a 
photo below, a simple jig will be a 
help in making this saw cut. If the 
lid is cut close to the top, glue a 
piece of plywood to the underside of 
the top so as to form a shoulder 
to guide it when it is fitted on the 
box. If the lid is cut deeper, glue a 
vertical strip of cardboard inside 
either the lid or the box proper to 
form a shallow rabbet. Sand the 
completed box thoroughly, being 
careful to remove all excess glue, 
and finish with varnish or enamel. 
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LARGE CRACKS IN OLD FLOORS can be 
patched without removing the boards, even 
though the cracks may be too wide to hold 
ordinary filler. First, nail down any loose 
or squeaky boards, as such boards will not 
hold filler. Clean all cracks. Then saw strips 
of soft wood to fit the cracks and bevel these 
strips slightly with a plane. Apply glue and 
drive them into the cracks with a wood 
wedge and a mallet, setting them \” 
below the surface. Shellac this trough and 
fill it with commercial filler, building it 
slightly above the surface. When it is dry, 
sand the filler level with the rest of the floor. 
RapH S. WILKES. 
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Grooving and Rabbeting 


WITH A COMBINATION PLANE 


ABBETS and grooves are needed so fre- 
quently in woodworking that the home 
mechanic should be equipped to make them 
accurately and quickly. They can be cut 
with chisels, but special planes will save 
time. A rabbet and fillister plane is adjust- 
able for making rabbets of various sizes, and 
a dado plane cuts grooves the width of the 
plane. Still more elaborate, a combination 
plane is used for rabbeting, plowing, bead- 
ing, fluting, and tonguing on both light and 
heavy work. A router plane is useful for 
chipping out dadoes and for leveling recesses. 
How is rabbeting done with a combination 
plane? Loosen the fence and the sliding- 


By EDWIN M. LOVE 


FENCE 
THUMBSCREW, 
ADJUSTING 


FENCE 


CUTTER-BOLT 
WING NUT ——j 


Many operations in cabinetwork are possible 
with ‘this combination plane, The fen 

reversed in the photo fo # codjustin 
screws. Typical cutters ore also picture 


Robbeting is simple with o plone of this 
type. The cutter chosen should be somewhat 

ider than the rabbet zo it will clear the 
je of the stock ond leave o clean edge. 
Test the setup by rabbeting on scrop first 
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FENCE 
ADJUSTING 
SCREW 


stock thumbscrews, and back away the wing 
nut on the cutter bolt. See that a point of 
the spur in the main stock projects down- 
ward. Select a cutter somewhat wider than 
the rabbet to be made and insert it in the 
clamp with the notch engaging the pin in 
the adjusting screw; then tighten the clamp 
just sufficiently so that it will hold the 
blade and still allow it to be advanced or 
retracted for adjustment. 

‘Move the sliding stock to the left, to clear 
the work, and lock it. Place the fence in 
position and tighten its screws; then com- 
plete the adjustment with the adjusting 
screw and lock the fence in place. Set the 


depth gauge and check the setup by cutting 
a test rabbet in scrap wood. 

Stock must be rigidly held in such a man- 
ner that the fence can slide along it, and the 
fence must be pressed firmly against the 
work. Take as heavy a shaving as can be 
easily managed. If the plane slides sidewise, 
the spur is dull or out of alignment, or the 
cutter may not be clamped firmly. Trim out 
the corner of the rabbet with a chisel and 
proceed after making proper adjustments. 

What adjustments are made for grooving 
with the grain? Choose a cutter equal to 
the width of the groove, set up the combina- 
tion plane as for rabbeting, and then, in ad- 
dition, align the spur of the sliding stock 
with the left edge of the cutter. Set the 
fence and depth gauge and plow the groove. 
If the groove is too wide for your near- 
est cutter, plow it with two or more cuts. 


How ure grooves made across the grain 
with a combination plane? The setup is the 
same as for plowing with the grain, Keep 
the spurs so they will sever the fibers with- 
out splintering. Clamp a strip at the far 
edge of the wood to prevent splintering as 
the plane bit emerges from the cut. 

Is it possible to groove the end of a board? 
If the blade is sharp, it will cut satisfactorily 
in the end grain, To prevent splintering, 
clamp a strip to the far edge. 

How are tonguing and grooving done? 
Set up the plane with the tonguing cutter 
and without the spurs and depth gauge. An 
adjustable attachment on the cutter regu- 
lates the depth of cut by riding on the tongue 
when full depth is reached. Plow the groove 
in the matching edge of the mating board to 
fit the tongue and to bring the faces flush. 

How is a rabbet plane used? The cutter 
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has no depth-adjustment screw and is free 
to move sidewise until clamped. Whether 
square or skew, its cutting edge must be 
parallel to the bottom of the plane. The 
proper thickness of shavings is assured by 
first resting the plane on a board and press- 
ing the cutting edge on it while clamping 
the cap, then by tapping the upper end with 
a hammer to get bite and by tapping the 
side, if necessary, for spur alignment. 

Carpenters often dispense with the fence 
by nailing a strip of wood on the work. This 
allows a tapered rabbet to be made. If your 
rabbet plane has two seats, the forward po- 
sition may be used for the cutter to make 
working in close corners easier. 

Is a dado plane difficult to handle? It is 
used much like a rabbet plane and, if prop- 
erly adjusted, is not difficult to handle. If 
the sides of a dado are sawed first, a narrow 


When o cutter is inserted in o combination plane, 
its notch (shown on the left of the cutter above] 
should engage pin in the depth-adjustment screw 


Grooving with the combination plone is si 
rabbeting except that the cutter cannot be 
than the groove. One of the some width is ideal, 
but several cuts can be token if it is narrower 
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plane can be used for smoothing the bottom 
of a wide dado. 

How do you use a router plane? This 
tool has no side spurs and can be used only 
on dadoes or in recessed areas that have 
been sawed or chiseled at the edges. It is a 
rapid worker and will cut to depth in one 
setting, although it is usually best to take a 
roughing cut first. Screw a wooden bottom 
to the plane to span extra-wide dadoes. 

What are typical uses of rabbets and 
yrooves? Door or sash frames have deep 
rabbets to receive glass or wood panels, 
shallow ones for panels set flush at the back. 
In the former, a tenon is cut on the end pro- 
jection of the rails; in the latter, it springs 
from the stepped-back portion. Backs of 
cabinets are rabbeted for plywood panels. 
Dadoes and grooves carry drawer bottoms, 
shelves, and partitions. 


All adjustments must be made with care. Above, 
the woodworker, in setting the gauge for depth, 
is correctly measuring to the edge of the cutter 


Tonguing is done with o special cutter having a 
notch in the center thot leaves a tongue when the 
parallel rabbets ore cut. Depth is gauged by on 
attachment that rides the tongue at full depth 


Self-Centering Knurling Tool 
By C. W. WOODSON 


NURLING is an interesting operation that will add a 
finished appearance to many projects. The knurling 
tool shown above is of the floating type, which allows 
self-centering of the rollers to insure equal pressure and 
a perfect diamond pattern. A few short pieces of scrap 
steel and a pair of hardened, diamond-pattern, standard- 
faced knurls, which should be purchased ready-made if 
you do not own a hobbing machine, are all that are re- 
‘quired to make it. 

Chuck a 5” length of %” bar in the lathe as shown in 
Fig. 1 and take 1/32” off each side to reduce the thick- 
ness to exactly that of the knurls. With the work still 
chucked, drill the stud hole, starting with a \4” drill, 
opening out with a 7/16” drill, and finally reaming to 
exactly %4". Round the end by hand-filing as indicated 
in the drawings. File off any burrs and bevel the sharp 
edges slightly; then draw-file bright all over. 

The twin disks that hold the knurls can be made from 
a short piece of 1%” steel rod cut off and faced smooth, 
as in Fig. 2. Lay out the stud hole as shown in the 
drawings, stack the two disks, clamp them together, and 
drill through both at once. Drive a pin into this hole to 
keep the disks aligned; then lay out the two knurl-pin 
holes and drill them to the exact diameter specified so 
that the pins will be a drive fit and can be removed for 
changing knurls when necessary. Notch the disks be- 
tween these holes with a rat-tail file to allow of knurling 
work that is of small diameter. 

Turn the stud from a short piece of 
14” rod in one chucking. The 1%” hole 
in the shank should be used as a ring 
gauge to assure a fit just tight enough 
to cause a slight drag when the stud is 
turned in the shank. This finished stud 
is shown with the disks, knurls, and 
knurl pins in Fig. 3. 

To assemble the tool, first tightly 
rivet one end of the stud over one of 
the disks; then insert the large section 
of the stud into the hole in the tool 
shank and rivet the other disk. The 
pins are driven in after the knurls have 
been inserted. Shown are medium-size, 
21-pitch, right and left-hand diamond 
knurls. They are interchangeable. 
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SHOP 


SCRAP MATERIAL was all that was 
used by the boys of Wilson High 
School, Jamaica, L. I, to build this 
riveting machine, which will drive 
5/32" rivets as fast as the work can 
be fed. An old automobile gear was 
employed for the base, with a cap 
fitted over it for appearance. Scrap 
pipe served as the column and as a 
reservoir for compressed air. The 


assembled the machine. 


SMALL TAPS will be 
less likely to break 
during use if they are 
chucked in a pin vise, 
as shown at the left. 
When used for deli- 
cate work, such a 
vise will forestall any 
excessive twisting 
that might result 
from use of an ordin- 
ary tap wrench of T- 
handle design. More- 
over, a better feel of 
just how much pres- 
sure a small tap will 
stand can be had in 
this manner, and with a pin vise it will also 
be found easier to guide the tap accurately 
into the hole at the start. In tapping smail 
holes, it is of the utmost important to select 
a drill of the proper size, and to use a lubri- 
cant suitable for the metal being worked. 
Correct drill sizes and lubricants are recom- 
mended in various handbooks.—C, W. W. 


horizontal 
arms were fabricated from some stray pieces of 
an airplane landing gear, and the dolly bar 
backing the rivet was turned out from a cast- 
off Ford axle, Students in the welding classes 


Photo courtesy of Air Reduction Sales Co. 


center 


TORT 


Wow. oar TAILSTOCK TAPER 


BEARING 


A LIVE PIPE CENTER constructed like the 
one in the drawing will prove well worth 
the making if no die is available for the 
threading of large-diameter pipe. The one 
illustrated, designed for 8” pipe, was con- 
structed by turning its shank to fit the tail- 
stock of a lathe. The outer end of the shank 
was drilled to take a 4” ball as a bearing 
for the hardened center head to revolve on 
as it turns with the work. A setscrew seated 
in a circumferential slot holds the center 
head in position on the shank. An oil hole 
is provided for lubrication.—H. D. CHAPMAN, 


ACCURATE RADIUSES can be turned with a tool consisting 
of a ball bearing and a seat, according to the British maga- 
zine Mechanics. 
countersunk to provide a seat for the ball, which is then 
soldered in position. The ball is next ground down to center 
in its holder. This center line can be checked on a surface 


As in the sketch, the holder is slightly 


plate with a vernier height gauge if extreme accuracy is 
required. Careful grinding is necessary or the ball may be 
ripped from its seating. The tool works very well on brass, 
bronze, and other soft metals. 
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CUTTING THREADS ON A LATHE 


LTHOUGH threads may be produced by 
such differing methods as grinding, 
rolling, milling, or using a screw-cutting die, 
an engine lathe is almost always used when 
the threads must be concentric with other 
turned surfaces. 

In cutting an external thread, the tool is 
fed into the work by means of the compound- 
rest feed. The compound rest could be set 
to advance the tool squarely into the work, 
but it is usually found preferable to set it 
over 30 deg. The tool then removes metal 
only with its left-hand edge, and tends to 
produce a smoother thread than if it were 
fed straight in. Since the tool in this case 
moves along the hypotenuse of a right 
triangle, it is advanced 1.154 times the 
actual depth of the thread, 

The cross slide is used in backing off a 
tool after a cut has been completed so that 
the carriage can be returned for another 
cut. The cross slide is then moved in to its 
original position, located either by a stop or 
by a reading on the cross-slide index collar. 
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‘To prevent the tool from tearing the threads, 
the lathe spindle speed should be slow; the 
actual speed for the metal being worked 
may be obtained from a handbook. The 
gears which drive the lead screw must, of 
course, be arranged to produce the specified 
number of threads per inch. 

Since every cut after the first must track 
in the same spiral, it is necessary to “pick 
up the thread” each time, that is, to engage 
the lathe carriage to the lead screw at the 
proper moment. This may be easily done 
with a threading dial. If an even number of 
threads per inch are being cut, the lead 
screw can be engaged when any mark on 
the dial comes opposite the index mark. In 
cutting an odd number of threads per inch, 
the lead screw is engaged at a numbered 
mark on the dial. The following photo- 
graphs, showing the sequence of operations 
in cutting threads on a lathe, have been 
taken from a motion picture produced by 
the U.S. Office of Education and distributed 
by Castle Films. 
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13) Taper Pen Foor 


(214 NATIONAL 
FINE THREAD 


1] Aa shown on the drawing, @ 1”.14 National Fi 
Thread is to be cut at one end of a shoft. This 
means that the outside thread diameter is 1”, and 
that 14 threads are cut to every inch of the work 


are obtained from a handbook. The important value 
the depth, which in this case is .0464” 


Fitted with dos, the work is sat up between 
centers, The hole in the toilstock end must be 
well lubricated. Some machinists wedge the toil of 
the dog in the faceplate to mi ony Eacklash 


Though the tool could be set to feed straight 

better threads will result if the compound 
set’ over 30 deg. The tool then moves along the 
hypotenuse of a triangle, or 1.154 times the depth 


‘TOOL TRAVEL* FULL 
THREAD DEPTH x 1154 
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4 The shaft is new undercut s0 thot the threading 
tool will not hit the edge of the toper as it 
completes cut, This undercut must be af least os 
deep os the finished thread to give full clearance 


6 Beth the angle and width of flat on the tool 
ore next checked by inserting @ thread 
gouge. Note that it fits properly in the notch of 
2 tool for cutting 4 threads an inch [CONTINUED] 
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7 The tool is then placed in the holder so thet A center gauge is used to be sure the tool is 
its point is at the exact center of the work. square with the surface to be threaded. With 
If placed wither above or below this center ji the gouge flat against the work, the tool holder 
it will probably cut threads having @ poor finish is moved until the tool fits in the 60-deg, notch 


G With the, compound rest set of zero to provide 4 Since the lathe corrioge is moved by the lead 
© point i 1th screw during threading, the lathe foed rod is 
cross slide is advonced u disengoged by edjusting, this lever to the neviral 
work, and a stop is clampa potition. It stoys untouched during the operation 


ll Teag tailed between the lead screw ond lathe 12 When the right relation has been established 

lle is set for 14 threads per between spindle and lead screw, the speed of 
means that the spindle mokes 3/2 turns wi the spi 
lead screw, with four threads per inch, mal About 20 
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13 The cortioge is engaged to the lead screw by 
this lever. Since the tool must clways travel 
the same path, a threading dial is used to locate 
the proper place to re-engoge for subsequent cuts 


15 4% s20n 8 the tool enters the undercut, the 
carriage is disengaged from the lead screw, 
and the tool is backed out by means of the cross 
feed. The tool goes back to the starting position 


17 Te.get,2.smocth thread, © good cutting ail ix 
used. It is also important to engage the lead 
screw some distance before the tool enters the cut 
s0 as fo compensate for any backlash in the gears 


14 72, test the setup, light, tiol cut is made 
with the tool advanced .002” by the compound- 
test feed. This will cut light lines in the work, 
giving an easy way to count the threads per inch 


16 Aiter the, cross slide hot boon moved against 

its stop, the tool is advanced about .005” by 
the compound-rest feed. When the total movement 
of the compound rest is .054”, the thread is finished 


18 A, the thread, nears its specified depth, it 
can be checked with a thread micrometer. To 
be sure of a fit, it is often advisable to tost the 


thread directly on the port for which it is made 


COLOR Moods 
for Your Photographs 


HOW TO TONE BLACK-AND-WHITES 
TO BRING OUT SPECIAL EFFECTS 


By Sigismund Blumann, F.R.P.S. 


HILE many black-and-white photo- 

graphs may be things of beauty, there 
are many subjects that can be enhanced by 
color. Toning of black-and-white photo- 
graphs is as interesting as it is simple. Ac- 
curate mixing of solutions, cleanliness, and 
chemically pure (c.p.) chemicals in sealed 
packages are essential to success. Use only 


glass, plastic, or enam- 
eled trays without chips 
where metal is . 
Most toning chemicals 
are sensitive to light, so 
their solutions should be 
kept in dark bottles and 
out of daylight, 

It is often forgotten 
that water is a chemical 
and is as subject to im- 
purities as any other and 
more likely to be con- 
taminated. Distilled wa- 
ter is not always impera- 
tive, but it assures pure 
water. 

Except when prints are 
to be toned with liver of sulphur, it is im- 
perative that all hypo be washed out of the 
paper. Not enough wash- 
toning is bad. Too much may be 
jually harmful. The blue and green of a 
well-toned print may deteriorate into a 


Color toning in blue emphasizes this snow scene. Care must be taken to keep from staining the whites 
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there is a tinting of 
the whites, and three 
minutes of washing in 
running water or in 
four changes of still 
water does not remove 
the discoloration, 
place the print in a 
tray of clear water to 
which has been added 
5 grains sodium car- 
bonate to each ounce 
of water, Too much 
alkali will revert the 
print to black and 
white. If, on the other 
hand, a green or blue 
print calls for added 
brilliance after wash- 
ing, it may be stepped 
up by a bath of 1 
minim hydrochloric 
acid to each ounce of 
water. 

Some developing 
emulsions respond 
more promptly to ton- 
ing than others, and 
some brands of paper 
refuse to respond to 
the liver of sulphur 
process, In such a 
contingency, simply 
use another process to 
obtain the desired re- 
sult. 

For the bleach and 
redevelop processes, it 
is sometimes an ad- = 
vantage to have the 
prints slightly on the 
dark side as the 
browns produced are 
more translucent than the original black. 
Prints toned in solutions of the metal salts 
should be on the light side as the deposit acts 
toward increasing density. 

The following formulas are for bromide, 
chlorobromide, and chloride prints, whether 
they are contacts or enlargements. Prints 
to be toned must have been developed, well 
washed, and dried. Just before toning, allow 
the prints to soak in clear water until they 
are thoroughly saturated. This will help to 
avoid uneven toning. 

Brown Tones, The bleach and redevelop 
method is most common and popular. It has 
a definite advantage in that it changes the 
black silver image to a silver sulphide, thus 
making for greater permanence. 

Bleaching solution: 
Potassium ferricyanide. 
Potassium bromide. 
Water 
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Toning with blue adds naturalness to water and sky in this view of the sea 


Bleach the print until the deepest shadows 
disappear, and wash until the water shows 
no discoloration. Then redevelop in 
Sodium sulphide wu. 4 0% 
Water Se fil 
The image should come up in a good 
brown almost immediately. Remove it from 
the solution for a final washing of five 
minutes in running water or four changes of 
still water when toning is even and complete. 
For a colder brown, soak the black-and 
white print in the redeveloping solution (the 
sulphide) a few minutes and, after a short 
wash in clear water, bleach and redevelop 
as directed. 
Liver of sulphur brown toner: 
Liver of sulphur.. 60 grains 
Water on 16 02, 
Add I minim of strong am- 
monia to each 4 oz. just before 
using. 
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Groen puts vividness in this picture of sentinels standing against the sky 


‘Toning takes place in from three to ten 
minutes according to the temperature of the 
bath. Sometimes the brown is not apparent 
until the print has been washed and dried. 
With some emulsions, it may be necessary 
to add 2 grains hypo crystals to each ounce 
of the solution, The color is a rich photo 
brown having the characteristic purplish 
tone of gold-toned albumen papers. 

Red Tones, Solution A: 


9 oz. 
PI 55 grains 
Potassium citrate -o 
Solution 
Water cn. anne, me 
Potassium ferricyanide ..... 45 grains 


Pour B into A slowly, stirring constantly. 
In this solution, the print will tone from 
purple brown through shades of brown to a 
good red. Remove the print when the de- 
sired color is reached and clear it in 
Water ues 16 0, 
Nitrie acid 1 dram 
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Wash well, and if a 
rich red is desired, 


give it a finishing bath 
in 
Water 10 oz. 


Sodium sulphite 1 “ 
Finally wash the 
print well and dry. 
The color becomes 
richer on drying. 
Blue Tones. As the 
image is considerably 
intensified by this pro- 
cess, work with prints 
that are on the light 
side. 
Water ni. 20 0%, 
Potassium 
ferricyanide 
90 grains 
Ferric ammonium 
citrate... 45“ 
Nitric acid 10 minims 


It may be necessary 
with some papers to 
increase the acid con- 
tent to as high as 50 


more than is required, 
Toning begins im- 
mediately and, with a 
fresh solution, should 
be complete in one 
minute or less though 
the blue may not be 
evident until the print 
has been a minute or 
so in the wash water. 
Overtoning stains 
whites. Washing 
should only be suf- 
ficient to clear the whites, and, if prolonged, 
may destroy the blue tone. If the image 
fades or spots in the toning bath, there is 
hypo in the emulsion on the print. If the 
color reverts to black in the wash water, 
the water is alkaline. The effects of in- 
sufficient washing out of hypo in the original 
fixing of the print cannot be remedied, but 
alkali in the water may be neutralized by 
adding a little acetic, nitric, or citrie acid 
to the final wash. 

An acid bath, say 15 grains oxalic acid to 
16 oz. water or 5 minims nitric or hydro- 
chloric acid to 16 oz, water, makes the blue 
more vivid and, with some brands of paper, 
somewhat alters the tone. In every case the 
image is intensified. 

Green Tones, Vanadium is preeminently 
good for green toning baths, but is some- 
times difficult to obtain. However, a com- 
mercial green toner will give reliable re- 
sults. Here is an accepted formula using 
vanadium: 
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Solution A: 
Ferric chloride 

Oxalic acid (concentrated 

solution) loz. 4 drams 


10 grains 


‘Vanadium chloride . 20 grains 
Water . oceneer, SOR 
Solution B: 
Potassium ferricyanide ...... 50 grains 
Water essen . Boz 


Slowly, and with constant, gentle stirring, 
pour ‘A into B, never the reverse. If toning 
does not begin the moment the paper is well 
under the combined bath, the emulsion of 
the print requires the addition of from five 
to as much as 50 grains of potassium 
ferricyanide, In such a contingency, simply 
put the print into clear water, add the 
needed ingredient to the bath and see that 
it is completely dissolved, then replace the 
print in the toner bath again. 
Prolonged toning makes for 
a disagreeable yellowish 
color. The full richness of 
the green appears in the 
wash water, but too much 
washing causes the print to 
become bluer and bluer until, 
finally, the green is lost. 

For particular results, 
after having washed the 
green-toned print, you can 
clear the highlights and im- 
prove the color by immers- 
ing the print a few minutes 
in the following bath: 


‘Water 16 oz. 
Borax 320 grains 
Hypo er 


Multiple formula, Solu- 
tion A: 
Water . 
Uranium nitrate 
or acetate ...... 20 grains 
Acetic acid 


3% oz, 


(glacial) % oz. 
Solution B: 
Water vvcnnnme 34h OZ 
Potassium 


ferricyanide... 20 grains 
Acetic acid 


(glacial) vewue YE OZ 
Solution 
Water . 3% oz, 


Citrate of iron 
and ammonia., 20 grains 
Acetic acid 
(glacial) .. % oz. 
The citrate of iron and ammonia may be 
the brown scales or the green, but they must 
be crisp and shiny. Insist on unopened 
bottles of known brands. Dissolve each 
solution in the order given, and keep in 
chemically clean, dark-colored bottles with 
good stoppers, 
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‘The least trace of hypo in prints may lead 
to fading, spots, and other trouble. Wash 
the prints before toning. Then use 
Blue: B, 1 part, C, 1% parts. 
Green: A, B, and C, each 1 part. 
Sepia: A, 2 parts, B, 1 part. 
Red: A and B, 1 part each. 
Wash the toned print in four changes of 
still water, allowing two minutes to each 
change of water, then fix and clear in 
Acetic acid (glacial) ......... 20 minims 
Water (tap will do) vin. 20 02 
Wash in still water. Vivify the color in 
Potassium alum % on. 
Water (tap water will do)...... 25. 
Wash again in four changes of still water. 
Still water is specified as the delicate de- 
posit of metallic pigment would be washed 
off by running water. Wherever uranium is 


Sun through leaves and green tints give the woods scone added beauty 


involved, the minutest trace of alkali in the 
water will remove the color and cause a 
reversion to black and white. This is useful 
when a toned print is to be restored to its 
original color. Combination of the various 
solutions in different proportions in the 
multiple formula is possible for nuances. 
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CUTOUTS placed in front of photo- 
graphic or prop backgrounds afford 
many possibilities for striking pic- 
tures. As shown at the right, the 
finished photograph is made by 
cutting out and mounting a selected 
subject before an appropriate back- 
ground, and then photographing 
the two units together. 

‘The cutout, preferably on double- 
weight paper, should be carefully 
trimmed to follow the exact lines of 
the subject. To prevent any white 
fringes from showing, blacken the 
edges with ink. Provide a stand by 
gluing a flap of fairly stiff card- 
board to the back of the cutout. 
If the cutout is over-flexible or 
shows a tendency to curl, reinforce 
it by gluing strips of cardboard 
along the back. 

Next, tack up the background 
picture and pose the cutout in front 
of it. In lighting, decide whether 
you wish a shadow of the cutout to 
appear on the background; it may 
or may not be desirable. Also de- 
cide whether the background should 
be precisely in focus or whether it 
should be subdued by being some- 
what out of focus. You will find in 
general that landscapes, seascapes, 
and cloud masses will be your most 
useful backgrounds. 

Used with imagination, this proc- 
ess affords wide scope for dra- 
matic pictures. Props may be used 
for backgrounds instead of photo- 
graphs, as in the flag shot at the 
right. There are also many op- 
portunities for the effective use of 
table-top settings and symbolic 
backgrounds such as newspaper 
headlines, posters, or magazine 
covers.—LouIs HOCHMAN, 


SCARCITY OF CUT FILM need not hamper 
photographers who can still obtain roll film 
of suitable width. A print trimmer, fitted 
with a wire support for the film spool, and 
equipped with two pins or brads to locate 
the proper film length in the dark, provides 
a satisfactory way to convert roll film into 
cut film. To avoid objectionable finger 
marks, it is best to cut the film before re- 
moving the paper backing or leader. The 
difference in thickness between cut and roll 
film does not appear to cause any difficulty 
in focusing.—-RoBERT F, BENENATI, 
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A TILTING TRIPOD TOR for use with cam- 
eras which have only one tripod socket will 
make it easy to take vertical as well as 
horizontal pictures. This accessory, which 
is both compact and steady, can be built 
without difficulty from scrap metal. 

The top consists of two metal plates, 
spaced apart by a bar which is riveted to 
the upper plate. This bar should be thick 
enough to allow room between the plates 
for the camera-socket bolt and for the thin 
strap that holds it in place, The two plates 
are hinged together, one leaf of the hinge 


IN WEIGHING CHEMICALS for photogra- 
phic solutions, an ordinary postage scale will 
be found to be sufficiently accurate. For 
simplicity, attach a table to the scale which 


shows equivalents between ounces and 
grams. This table, which can be clipped 
or copied from any photographic almanac, 
must of course be placed on some stationary 
part of the scale where it will not interfere 
with normal operation or reading. The scale 
can then be used interchangeably either for 
weighing mail or for preparing photo- 
graphic solutions—JoHNn K. KARLovic. 
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being riveted to the lower plate and the 
other to the spacer bar. 

A small metal arm with a bolt and knurled 
nut at its elbow locks the two plates in posi- 
tion. To keep this little bolt from turning, 
a flat face is filed on the side of its head 
and one end of the arm is bent up to bear 
against this surface. Each end of the arm 
is riveted loosely to a pair of small brackets 
which are themselves firmly riveted to the 
two plates, A piece of felt should be glued 
to the top of the upper plate to add friction 
and to protect the camera.—C. B, 


THE TEMPERATURE OF WATER used to 
wash negatives or prints may be read at a 
glance if a thermometer is installed on a 
darkroom faucet. A 1%” pipe tee, a valve, 
a thermometer, and a brass plug are the 
principal parts needed. This brass plug is 
screwed into the upper tee opening, and the 
thermometer, seated in a bit of cotton, rests 
in a hole drilled almost through the plug. 
A cork or rubber plug may also be used, if 
the thermometer extends through the hole. 
The valve is used to connect the tee with 
the water pipe, while 
a bathtub hose con- 
nector may be 
screwed into the 
lower tee opening. 
Protect the instru- 
ment by slipping a 
tubular shield over 
the thermometer and 
onto a projecting 
shoulder of the plug. 
‘The shield shown at 
the right was origi- 
nally a clip used for 
closing the open end 
of a vacuum-cleaner 
bag.—W. E. B. 
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——PHOTO IDEAS. 


FEW CRITICAL MATERIALS go into the 
construction of this new 16-mm. sound-on- 
film projector. Die castings, made of alum- 
inum in former projectors, are now zinc. A 
sound head of welded sheet steel has been 
substituted for the casting previously em- 
ployed. The makers assert that although 
the projector and case are slightly heavier 
than comparable past models, improvements 
in design make it superior to prewar ma- 
chines. As an example, they cite a new type 
of gear-case ventilation which prevents the 
formation of oil film un optical components. 
Present production goes to the armed forces. 


SCRATCH-FREE CLEANING of valuable 
camera lenses is said to be possible with 
this pencil-type glass cleaner. Especially 
made for use on optical glass, which is rela- 
tively easy to scratch, the pencil is used to 
draw a few circular marks on the lens, after 
which the lens is polished with a soft, lint- 
less cloth. Included among the advantages 
listed for this method are safety, speed, and 
convenience, as well as the fact that no 
greasy sheen remains after cleaning. The 
lens pencil can also be used on eyeglasses, 
microscopes, and other optical devices. 
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FOR COPYING, a wooden tilt top of the 
kind used with view cameras serves almost 
as well as a regular copying stand. The 
written, printed, or photographic material 
to be copied is thumbtacked to or held by 
elastics against the upper half of the tilt 
top, which in turn is locked in the 90-deg. 
position. Copying can then be done with the 
camera placed horizontally, thus avoiding 
the problems of camera support involved in 
vertical copying. If the material to be 
copied is too large for the tilt top, a piece of 
stiff cardboard placed behind it will afford 
the necessary rigidity—J. K. K. 


ANILINE DYES which are absorbed by pho- 
tographic gelatin are contained in this new 
retouching kit. The dye solutions, which are 
brushed on and which may be used on either 
negatives or prints, are said to produce 
smooth, even-toned effects. Fine-line work 
that is practically indistinguishable from 
lines on an unretouched negative may also 
be performed. Three shades of the dye solu- 
tion are supplied in the kit, together with 
bottles of reducer, masking fluid, and a 
liquid said to give smooth control of dye 
flow. Also included are blotters, cotton- 
swab sticks, a brush, and a dropper. The 
simple procedures involved make the kit 
suited for amateur retouchers. 


/ 
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OYBEANS, now cultivated ex- 

tensively in this country, are be- 

coming almost as familiar to the 
American housewife as they are to the 
Chinese who have made them an im- 
portant part of their diet for 5,000 
years. In addition to having wide use 
as an ingredient for industrial prod- 
ucts and as both fodder and fertilizer 
on farms, soybeans are common on 
many dining tables in a variety of 
dishes. 

‘One way of using this versatile bean 
as a food, however, probably isn't so 
well known. Sprouting converts the 
dried bean into a fresh vegetable that 
not only rivals tomatoes in vitamin C, 
but contains healthy amounts of pro- 
tein, calcium, iron, thiamine, niacin, 
and riboflavin, which are found in 
beefsteak. 

Protein and calcium, builders respectively 
of muscle and bone, acquire an added signifi- 
cance in a time of rationed meat, cheese, 
and other dairy products. Thiamine, ribo- 
flavin, and niacin are the principal con- 
stituents of vitamin-B complex, the vitamin 
So essential to health. Thiamine, derived 
chiefly from whole cereals, is necessary for 
the normal functioning of the nervous sys- 
tem. Riboflavin, found largely in meat, eggs, 
and leafy vegetables, promotes growth and 
helps increase the span of life. Niacin, sup- 
plied by meat, milk, and greens, guards 
against nervous and skin disorders. 

‘Dr. Clive McCay and his nutrition staff at 
the New York State College of Agriculture, 
Cornell University, have developed a simple 
method of sprouting that can be followed by 
the housewife in her own kitchen. 

Any wide-mouthed receptacle can be used 
for sprouting beans at home, provided it has 
a hole in the bottom for water to drain 
through. A housewife will probably find an 
ordinary clay flowerpot best suited for the 
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+ in the growth of the sprout, from 
‘appearance to the point wi 
just right to be cooked, are shown 
0 top of the page. Just abov 

crop of sprouts ready for @ tasty recipe 


raising of a small crop of sprouts for a try- 
out in some of the appealing new dishes. 
A coat of some bright, Chinese color will 
transform such a pot into an ornamental as 
well as a functional adjunct, and above are 
some Chinese characters that will carry the 
Oriental motif a step further if they are 
reproduced on the pot. They mean “bean- 
sprout vegetable.” 

Dry soybeans for successful sprouting 
need possess no higher quality than a mere 
ability to grow, and they are pretty sure 
to do so if they are less than a year old. 
‘The more expensive, higher-grade beans are 
not necessary. Field beans generally used 
as fodder are good enough if they are free 
from other seeds, and a half pound of them 
will return an abundant family supply of 
sprouts in from three to five days. 

Aside from the pot and the beans, and 
water, the process calls for nothing except 
a little chlorinated lime. Dilute solutions of 
the lime are used to prevent mold. 

Rules for sprouting are simple. Inspect 
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and wash a half pound of beans 
and soak them overnight in 1% 
pints of water to which has been 
added a pinch of the chlorinated 
lime. After soaking, the beans 
should be strained and poured into 
a sprouting pot large enough to 
hold them, as they swell ‘to twice 
their original size. A piece of wire 


At the left, a small sieve 
is being inserted to keep 
the beans from dropping 
cut of the sprouting-pot 
hole. A 


of the sprouts, 
ight the pot is being 
id with a fitted top 


screening over the hole in the bot- 
tom of the pot will keep any beans 
from falling through and scattering when 
the pot is moved about. 

Now cover the beans with a wet cloth and 
also place on top of the pot a piece of wet 
cardboard or a plate to keep light out. 
Sprinkle the beans with plain water three or 
four times a day, taking care after each 
sprinkling to joggle the pot so that all ex- 
cess water will drain out the hole. A last 
sprinkling each night should be made with 


out all doylight 


a solution formed by dissolving 1/3 teaspoon 
chlorinated lime in 1 gal. water as a guard 
against the formation of mold. 

Sprouts are fully grown when they are 
about 14” long. They grow faster in warm 
weather than in cool, but they seldom take 
more than five days to mature. In very hot 
weather, mold may develop despite the 
chlorine treatment, but ice cubes placed on 
top of the wet cloth will help to avert it. 


Section Lifter Aids Microscopists in Handling Specimens 


SPECIMENS prepared for microscopic ex- 
amination are often so delicate that they 
may be damaged even by gentle handling 
with forceps. However, it is easy to make a 
section lifter, a simple little instrument 
which is used shovel-fashion and which will 
transfer specimens without harm onto a 
glass slide or from solution to solution. 

A section lifter may be cut from a sheet 


of 24-gauge copper, using the dimensions 
shown in the drawing at the right. After 
a blank has been cut, re- 
move any Yburrs from it 
and file a bevel on the 
forward edge of the lifting 


surface. Then bend the 
piece to shape, and finish 
by cleaning ‘thoroughly 
with a piece of fine emery 
cloth.—H. F, WHITTAKER. 


BEND ALONG 
DOTTED LINES, 


COPPER... 22 azelbas métal 


Used Since the Dawn of History, 
It Has Properties That Make It 
Proof Against the Ravage of Time 


By KENNETH M. SWEZEY 


F ALL the metallic elements, copper 

was probably the first used by man. 
Objects fashioned from copper date back 
long before recorded history. This reddish, 
soft, long-lasting metal still plays a prin- 
cipal part in the industry of the world, for 
iron is the only metal produced in greater 
quantities. 

Copper is valued chiefly for three proper- 
ties: it has much higher electrical and heat 
conductivity than any other common metal, 
and it is remarkably resistant to corrosion. 
Coins, ornaments, and tools made of copper 


DECEMBER, 1953 


and its alloys, brass and bronze, have weath- 
ered centuries. Its heat conductivity makes 
is a highly efficient material for radiators. 
‘The great electrical conductivity of copper, 
its strength, and its ductility, make it ideal 
for wire and other conductors. 

Dry air does not affect copper at all. Ex- 
posed to moist air, the surface of copper 
first changes to red or black copper oxide. 
‘This in turn is changed to a green basic 
carbonate that resists all further corrosion. 
Scratch away a little of this carbonate from 
weathered copper, and you will discover the 
bright metal unharmed beneath. 

Copper carbonate can be used as the basis 
for a whole series of copper compounds. 
Dissolve the green chemical in an excess of 
a dilute solution of an acid, and a solution 
of the corresponding salt will be formed. 
Dilute nitric acid produces copper nitrate, 
hydrochloric acid makes copper chloride, 


A Bunsen flame rich in chlorine 
is obtoined by fastening cottor 

wet with carbon tetrachloride, 10 
the ait intoke of @ burner, The 


ogain on « clay pipe held above 
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and so on, The salt can be ob- 
tained by evaporating the solu- 
tion. 

You ¢ 
ate in 
udding’a solution of so 
bonate or bicarbonate to a so- 
lution of any soluble copper 
salt, such as copper sulphate. 
‘The green carbonate will precip- 
itate out. 

As a heat conductor, the su- 
periority of copper over other 
common metals may be shown 
by a simple conduction race. 
Slice up a small candle and put 
a piece on the end of a 6” length 
of bare copper wire and similar 
lengths of iron, aluminum, and 
other wires, Attach these, as 
illustrated, by heating the end 
of each wire and allowing it to 
elt its way into a slice to a 
depth of the thickness of the 
wire. Then mount the wires 
with their free ends close to- 
gether and with the ends holding the candle 
slices fanned out. Now hold a lighted match 
under the free ends and watch the race. 
Heat will travel to the far end of the cop- 
per wire, causing the wax to melt and its 
slice of candle to fall off, much faster than 
through any other metal except silver. In 
a three-way race, aluminum would come 
second, with iron far behind. 

Copper heated in a hot flame becomes 
coated with black copper oxide. ‘This chem- 
ical may be obtained in quantity for your 
experiments by heating some of your cop- 
per carbonate. 

‘That nothing is lost when copper oxi- 
dizes, but that something has been gained, 
can be proved by changing oxide back to 
copper. When, the oxide is heated in the 
presence of hydrogen, the hydrogen com- 
bines with the oxygen of the oxide to form 
water and leave glistening copper. 

Apparatus for this experiment is shown 
in an accompanying photo. A little pow- 


n make copper carbon- 
bur home lab by simply 
car- 
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Copper wins easily in the “heat race” shown 
at the left, while in the setup below copper 
cride is being changed back to copper metal by 
heating it in the presence of illuminating gas 
rich in the hydrogen needed for the reaction. 
At the bottom of the page a solution of copper 
sulphate is undergoing o transformation as the 
iron of the nail changes places with the copper 
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dered copper oxide is placed in a hard-glass 
tube about 8” long. A one-hole stopper, 
with a bent glass tube having a jet drawn 
on its free end, is inserted in one end of the 
tube containing the oxide, The other end is 
fitted with a similar stopper having through 
it a straight glass tube which should be con- 
nected to an illuminating gas outlet. This 
type of gas is rich in hydrogen. Mount this 
apparatus on a stand with the jet end a 
trifle lower than the other. 

After all joints are tight, turn on the gas 
and let it flow until all the air is swept from 
the tubing. This prevents a slight explo- 
sion that might jar the apparatus apart if 
the gas is ignited while mixed with air. 
Light the gas at the jet and adjust it to a 
1” flame. 

‘Now light a Bunsen burner equipped with 
a wing top, and heat the tube under the 
copper oxide gently at first and then more 
strongly. Soon the black oxide in the tube 
will change into red copper and drops of 


The white powder of dry copper sulphate will turn into blue 
Tutfon containing ony trace of water 


crystals if wet by a sol 


water will accumulate at the lower end of 
the tube. When all the oxide has changed 
to copper, extinguish the Bunsen flame, but 
allow the gas in the glass tube to flow until 
the tube has cooled, thus excluding air 
which might cause a slight explosion. 
Copper sulphate, or blue vitriol, is prob- 
ably the most useful copper compound. It 
is employed in wet batteries, in refining 
copper, and in electroplating. Mixed with 
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slaked lime, it forms the gardener’s Bor- 
deaux mixture. 

Put an iron nail in a solution of copper 
sulphate, and within a few minutes the blue 
characteristic of the cupric ion begins to 
change to green, while the nail takes on a 
muddy coating of copper. Left overnight, 
the solution will change to a light green 
and particles of copper will cling to the nail 
or lie at the bottom. 

What has happened? Iron from the nail 
has joined with the sulphate part of the 
solution, forcing the copper out. You start- 
ed with copper sulphate and metallic iron, 
and wound up with iron sulphate and metal- 
lic copper. 

Ordinary copper sulphate crystals are 
blue because they contain water of crystal- 
lization, Drive this water out with heat, 
and the crystals will fall into a white pow- 
der. Add water to the powder and the 
crystals will become blue again, Because of 
this propensity, dry copper sulphate can be 
used to detect water in organic 
liquids such as alcohol. Dry cop- 
per sulphate treated with a few 
drops of absolute alcohol will 
remain white, but alcohol con- 
taining even the slightest amount 
of water makes it blue. 

Another important use of 

copper sulphate is in Fehling’s 
solution, which is used for the 
detection of “reducing” sugars 
in food and in the blood. This 
solution is made in two parts. 
Dissolve 814 grams copper sul- 
phate in water and dilute to 125 
ml, and also dissolve 43 grams 
potassium sodium tartrate and 
12% grams sodium hydroxide in 
water and dilute to 125 ml. Keep 
them separate until ready for 
use. 
A yellow precipitate is formed 
when a few drops of a solution of 
a reducing sugar (maltose or 
glucose) are added to mixed 
parts of Fehling’s solution. Heat- 
ing turns the precipitate red. 

Ordinary sugar causes no re- 
action. Normally copper sulphate 
reacts immediately with sodium 
hydroxide to form a blue precip- 
itate of copper hydroxide, but the tartrate 
ion in ordinary sugar forms a complex with 
the cupric ion, preventing the reaction. 
When reducing sugars are added, they re- 
duce the cupric ions to cuprous ions which, 
not forming the tartrate complex, immedi- 
ately unite with the sodium hydroxide to 
form a yellow precipitate, of cuprous hy- 
droxide. Heating changes this to red cu- 
prous oxide. 
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HOMEMADE 


LEXIBLE LENS 


SHOWS HOW LIGHT IS BENT 
By BENJAMIN TAPLITZ 


HAT happens when light passes 

through a lens? How can a human 
eye see sharp images of both near and dis- 
tant objects, while a camera lens must 
usually be focused for distance? 

A unique flexible lens that you can build 
at home reveals the answers. Though not 
of good optical quality, this lens has an 
adjustable focal length which helps show 
how a lens refracts (bends) light and how a 
human eye differs from a camera lens. Con- 
sisting of a glass disk covered on one side 

oe . by a transparent rubber sheet, the lens has 
Mealtying the bught of he unnl obove, chengetq curvature which varies with the amount 
Jed (below), si ¢ horizontal Of water inside it. 

Procure a 3” disk of plate glass and drill 
small hole through it near the edge. One 
way to drill this hole is to break the tip 
from a triangular file and chuck the other 
end in a hand drill. The glass should be 
placed in a saucer of water during drilling. 
Break off further bits of the file as the 
cutting edges become dull. When the hole 
is completed, cement a 1” length of glass 
tubing in it and place around the disk a 
rubber band *4” wide cut from an old bicycle 
inner tube. Then stretch a piece of thin 
latex (a 4” square from a light-colored toy 
balloon will do) over the disk and hold it 
in position with another rubber band. For 
the main source of light, use either a small 
spotlight or a 60-watt bulb mounted in 
a tin can. An auto-headlight bulb, also 
mounted in a can, serves as a secondary 
light source. 

By placing the lens, light, and mirror as 
shown on the facing page, you can project 
on a screen a focused image of letters 
printed on tracing paper and laid on top 
of the light source. If the screen is then 
moved farther away, the image becomes a 
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blur, but when you lower the funnel and 
thus reduce the curvature of the lens, its 
focal length is increased and the image is 
once more sharply defined. A refinement of 
this experiment is to use the second light 
to project a profile shadow of the flexible 
lens on another screen. A substantially 
magnified shadow will give you a ready 
index of slight changes in lens curvature 

The function of any lens, of course, is to 
change the direction of light passing through 
it. Light moves in straight lines through 
transparent substances of uniform density; 
but when it passes from one substance to 
another, its speed and direction may change. 

One way to understand why changed 
velocity can mean changed direction is to 
visualize a column of soldiers marching four 
abreast. If they are marching on firm 
ground and obliquely strike a plowed field, 
as in the drawing A, their direction of 
march will be bent somewhat away from 
its original line, The reason, of course, is 
that each man in each row of four is slowed 
down at a different time by the rough 
ground, Where the column regains smooth 
ground, its line of march is again modified 
as each soldier resumes the original pace. 

Drawings B and C sug- 
gest how, if the column 
moves through a triangular 
patch of rough ground as a 
beam of light passes through 
a prism, direction is changed 
twice, once at the point of 
entering the patch and once 
at the point of leaving. In 
D it will be seen that light 


The completed setup is shown ot 


the right. Note the lens shadow 


rubber or latex diaphragm 
be sufficiently transparent 


F-LENGTH—= 
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passing through a pair of equilateral prisms 
fails to meet at a single point. But if a 
number of prisms of the proper shape are 
used (E), the emergent rays do meet at a 
single point or focus. In practice, if two 
curved surfaces are used instead of a num- 
ber of prism planes, the resultant convex 
lens will accommodate the maximum enter- 
ing and emerging rays. 

‘The focal length of a lens is the distance 
from its optical center to the point where 
originally parallel rays are brought to a 
focus. Drawings F and G show how the 
shape of a lens determines focal length. 
With a thick lens, each ray enters and leaves 
at a greater angle than with a thin lens, 
which means that the rays are bent more 
and that the focal length is therefore shorter. 

In one way, our flexible lens is similar to 
the human eye and different from a camera 
lens. A camera lens is usually focused by 


moving it nearer to or farther away from 
the film; in the eye, the distance between 
lens and retina remains constant, while the 
focal length of the lens is changed. Tiny 
muscles increase or relax pressure on the 
flexible lens in a human eye and so modify 
its focal length. 


FOCAL PLANE 
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From Triode 


HOW THREE-ELEMENT TUBES 


tor, if this is an earlier stage in a re- 
sistance-coupled amplifier) must be con- 
nected in the plate circuit so that the 
plate current will flow through and ac- 
tivate it, Let us imagine that 1 milliam- 
pere is flowing through the tube and 
this load resistance, whatever its nature. 
In other words, the power-supply volt- 
age of 250 volts is sufficient to force 1 
milliampere through the total resistance 
of the plate circuit at this moment. Part 
of this resistance is the tube itself; the 
other part is the load. 

Part of the potential of 250 volts is 
therefore expended in overcoming the 
resistance of the load; the remainder is 
applied to driving the current through 
the tube, ‘The voltage necessary to force 
a given current through a resistance is 

Courtesy Westinghoue called the voltage drop; it represents a 

High-frequency transmission tubes like these keep the loss in potential across that resistance 
Navy's land stations in touch with our fighting ships © and can be found by multiplying the 
current in amperes by the resistance in 

Ne a grid to the diode gave elec- ohms, the product being expressed in volts. 


tronics the triode, a tube of such Assuming a reasonable value of 100,000 

sensitivity and usefulness that any ohms for the load in this circuit, and a cur~ 
further development might at first thought rent of 1 milliampere, the voltage drop 
seem superfluous. Yet modern electronic de- across this resistance is 100 volts. ‘Therefore 
vices, including the home radio, make use of _ the potential applied to the plate is actually 
four, five, and even seven-element tubes. this much less than the 250 volts supplied. 
Are these extra electrodes added merely 
to make tubes more complicated, or are 
they truly improvements on the simple 
but practical triode? 

The answer lies in the fact that the * 
triode is mechanically simple but ex- 
tremely complicated from an electro- 
dynamic viewpoint. It has, for example, 
two grave faults that limit its useful- 
ness as an amplifier. 

‘We have seen that the current passed 
by a triode varies with three things: the 
heater temperature that governs cath- 
ode emission, the plate voltage that at- 
tracts the emitted electrons, and the 
charge on the grid. But ideally only one 
of these should affect the tube current 
—the grid potential. We can maintain 
the heater temperature within close 
limits, so it offers no trouble. The grid 
potential necessarily varies with the in- 
coming signal. We can also supply a 
fairly constant plate current. A typical 
amplifier circuit with these elements is 
shown in Fig. 1 of the drawings. 

‘The loudspeaker (or the plate resis- 


Limited only by 
cost and circuit 
complications, a 
pentode, such os 


left, 

always 
the amplification 
required is great 


Amplification in 
a tetrode, 
the one at right, 
is olso great, 
but the pentod: 
is now lorgel 
taking its place 
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to Pentagrid 


By 
JOHN W. CAMPBELL, JR. 


WORK . . . AND WHY SOME IN YOUR RADIO HAVE SEVERAL GRIDS 


If, now, the grid of the tube becomes less 
negative in response to the signal, more elec- 
trons and therefore more plate current will 
flow. Suppose that this is now 2 milliam- 
peres. Immediately the voltage drop across 
the load is 200 volts instead of 100, and only 
50 volts is applied to the tube. This lower 
plate potential means that fewer electrons 
will be drawn from the cathode, and the 
plate current will promptly decrease. The 
result is that we do not obtain the amplifica~ 
tion that would be justified by the original 
change in grid potential; the tube does not 
respond faithfully to signal variations be- 
cause changes in plate voltage tend to can- 
cel out changes in grid voltage. 

This takes place, of course, at a certain 
critical point below which the tube performs 
well. Nevertheless, this inherent character- 
istic limits the amplification that can be 
obtained from a triode. 

It is limited also by the second fault. 
Small as they are, the grid and the plate 
form the two plates of a tiny condenser, with 
a minute but quite measurable capacitance. 
If the grid is charged with electrons, these 
will repel a like number of electrons from 
the plate, as surely as in the case of any 
other condenser. Similarly, a charge on the 
plate induces a charge on the grid, and 


changes in the plate potential will induce 
changes in the grid charge. But a change 
of charge on the grid during normal opera- 
tion will change the plate-current flowing 
across the tube and, therefore, the plate 
voltage. 

Consider what happens if a slight acci- 
dental disturbance of the plate current 
lowers its voltage by .1 volt and this causes 
a change of only .001 volt in the grid poten- 
tial. If the tube amplifies 200 times, that 
change in grid voltage immediately changes 
the plate voltage 200 times .001 volt, just as 
any other voltage of that magnitude applied 
to the grid would. But that means a change 
of .2 volts in the plate potential, twice as 
much as the original accidental change. In 
turn, this induces a .002-volt change ini the 
grid charge, which causes a .4-volt change 
in the plate. But this again induces a .004- 
volt grid change, and so forth, until the tube 
goes into oscillation, bouncing those sel 
induced charges back and forth at a rate 
dependent on the values of resistance, in- 
ductance, and capacitance in the circuit, and 
becomes useless for anything else. 

Of course, so long as the amplification 
factor of the tube is less than 100—that is, 
less than the capacitance, or the coupling 
ratio between grid and plate—it won't oscil- 
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late. Or, if that coupling effect is reduced so 
that a 1-volt plate change causes only, say, 
a 1/1,000-volt grid change, an amplifica- 
tion factor of 1,000 times is possible. 

The addition of a screen grid between the 
control grid and the plate overcomes both 
these faults of the triode in a very large 
measure. The tetrode tube has that screen 
as its fourth electrode, as shown in Fig. 2. 

Figure 3 shows a typical tetrode amplifier 
circuit. The screen separating the control 
grid and the plate practically eliminates the 
condenser effect between them; fluctuations 
2 plate voltage have far less effect on the 
grid, and much greater amplification is pos- 
sible without having the tube go into self- 
excited oscillation. 

Furthermore, the screen cuts off the 
plate’s attraction for electrons near the 
cathode; the plate can no longer have much 
effect on the electrons emitted, and hence no 
great effect on the strength of the electron 
current, which now depends on the potentials 
of the screen and control grids almost ex- 
clusively. But although electrons are acceler- 
ated from the cathode to the screen by the 
positive voltage applied to the latter, they 
are not stopped by the screen. Almost ail 
flow through it and reach the plate. 

Since the screen is connected directly to 
a source of potential, there is no voltage 
drop, and the charge on the screen does not 
vary greatly with the plate current. True, 
there is a condenser effect between 
control grid and screen grid now, in- 
stead of between grid and plate, but 
there is no amplification of induced 
potential changes, which are there- 


cathode, electrons drawn across the tube 
will, for the most part, miss the fine wires 
of the screen and hit the plate. The impact 
will knock out secondary electrons with con- 
siderable violence. If the screen and plate 
are at the same voltage, some of these sec- 
ondary electrons will be collected by the 
screen instead of falling back to the plate. 
Since that constitutes a flow of current from 
plate to screen, it diminishes the total plate 
current available outside the tube. If the 
screen is at 100 volts, and the plate falls to 
80 volts, nearly all the secondary electrons 
will go to the screen, causing a marked drop 
in plate current. The effect is decidedly an- 
noying except in certain special applications, 
Luckily it can be eliminated. 

If a third or suppressor grid is placed be- 
tween the screen and the plate, we have the 
modern pentode amplifier, shown in Fig. 4. 
It is so satisfactory that the tetrode has been 
almost entirely abandoned; the triode con- 
tinues in use because of the simplicity of its 
circuits in low-frequency amplifiers and be- 
cause of special advantageous properties at 
extremely high frequencies, The suppressor 
is simply another fine-wire structure which 
in some pentode tubes is connected within 
the tube directly to the cathode, and in 
others is supplied’with a base pin which per- 
mits it to be so connected externally or used 
in some other way for special applications, 
Being strongly negative with respect to the 


LOW-AMPLIFICATION TRIODE CURVES 


fore very small. The result is that, 
whereas triodes are limited to an 
amplification gain of about 100 times, 
tetrodes can amplify several hundred 
times. 

But the tetrode has one drawback. 
Ideally, changes in plate voltage 
should effect no changes whatever in 
the plate current; grid voltage alone 
should do that. What makes the 
tetrode fall short in this respect is 
secondary electron emission. 

* It was previously shown that one 
way to get electrons out of metal is 
to blast them out by bombardment 
with other electrons. If an electron, 
accelerated to tens of thousands of 
miles per second by 100 volts of po- 
tential, crashes into metal, it may 
Anock from two to 10 secondary elec- 
trons out of the metal atoms like 
chips of broken rock flying up at the 
impact of a high-velocity bullet. 

If the screen of a tetrode is at 100 
volts, and the plate of the tube is also 
at 100 volts with respect to the 


A 


iy 
& 


PLATE MILLIAMPERES 


186 


a 


H 


° 


160 
PLATE VOLTS 


80 240 ‘320 


To increase plate current from a to b with the plate at 
160 volts, a .5-volt change in grid voltage is ne 
while ta obtel in H 
—I5-volt grid potential, os at c, plate voltage must 
be increased to 210 volts. 
increases plate current the same as a 50-vol 
plate potentiol, the tube amplification factor is 100 


‘the same plate current at the 


ince a S-volt grid change 
change In 
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plate, the suppressor promptly drives any 
secondary electrons back to the plate. One 
of the graphs shown here indicates how 
nearly independent of plate voltage the plate 
current is. Compare this with the triode 
and tetrode curves. 

Pentagrid mixers and converters are ac- 
tually tetrodes with a triode element insert- 
ed in the electron stream, In Fig. 5, a 
schematic arrangement of a pentagrid type 
is shown, Grids 1 and 2 constitute the grid 
and plate of a triode, which can be connect- 
ed in a regular triode oscillator circuit. This 
will impress on the electron stream flowing 
through the tube an oscillation, but grid 4 
can be used to control this electron stream 
further. Grids 3 and 5 act as shielding grids 
to prevent the voltage applied to grids 1 and 
2, or the plate-voltage variations, from af- 
fecting grid 4. This tube can be used to mix 
two different frequencies, or it can serve as 
a combined oscillator mixer. If radio-fre- 
quency oscillation is applied to grid 1 and an 
audio-frequency voltage is applied to grid 4, 
an audio-frequency-modulated, radio-fre- 
quency plate current results. 

One more important tube type is the 
beam-power tube, a type of power-output 
tetrode that, because of mechanical design 
and shaping of the electrodes, is a “virtual 
pentode” in which the suppressor grid is 
replaced by space-charge effects. 

Figure 6 shows the typical beam-power 


PERFORMANCE OF THE TETRODE 


tube structure, The wires of the control grid 
and the wires of the screen grid are care- 
fully arranged in such a fashion that the 
spaces between them, through which the 
electron streams must flow, are aligned. 
Each screen-grid wire is directly behind a 
control-grid wire. The result is that the 
electrons flow across the tube in sheets or 
beams like sunlight falling through a barred 
window. Since most beam-power tubes are 
designed to handle comparatively heavy cur- 
rents, these beams consist of trillions of elec- 
trons; the space-charge effect they produce 
is quite intense and is equivalent to that of 
a regular grid charged to a strong negative 
potential. The result is that secondary elec- 
trons emitted by the plate are hurled back. 

A typical beam-power tube, the 6L6-G, 
can handle as much as 300 milliamperes at 
100 volts; two used in push-pull are fre- 
quently used for small radio transmitters, 
for high-power audio-frequency amplifiers, 
or in small induction-heating devices, since 
they can develop about 50 watts of power at 
any frequency from 10 to 10,000,000 cycles. 

Many single tubes contain nine, 10, or even 
more electrodes, but generally they are 
simply combinations of two or more tubes 
in one envelope. Thus a 6SQ7, listed as @ 
“duplex-diode hi-mu triode” is simply an or- 
dinary triode amplifier in the same envelope 
with two small diode rectifiers, all using the 
same cathode. 


PENTODE CHARACTERISTICS 
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So long as plate voltage is higher than screen-grid 
voltage, a tetrode has a high amplification factor, 
but, with a heavy plate current, voltage drop may 
reduce the plate potential to that of the screen 

rid, at which point the output is distorted, as 
ahcwA (By Ghee ioene oe tho teenie Thalia aS 
secondary electrons the screen draws from the plate 
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Pentode curves are smooth and almost flat and 
porallel. A 100-volt change in plate potential 
produces only about the same increase in plate 
current as a .|-volt grid change would couse. 
The ampli erefore on the order. of 
1,000, os indicated by the almost impercoy 
slope’ on this groph of o 6517 voltoge amplifier 


Servicins Your Radio 


OLOR coding is being em- 

ployed increasingly by man- 
ufacturers of a variety of radio 
parts as a help to both the pro- 
fessional and the home service. 
man in distinguishing the vari- 
ous values of equipment. Dial 
lamps, battery cables, line cords, 
and condensers are some of the 
accessories that are being so 
identified. 

Several types of dial lamps are 
manufactured to meet the fila- 
ment-voltage requirements of 
different sets. In color-coded 
bulbs, the beads on which the 
filament is mounted now come in ajo 
four hues—brown, blue, pink, 
and white. A dial lamp with a brown bead is 
rated at 6.3 volts and 0.15 amp., and is em- 
ployed in sets having tubes of similar rating, 
such as the 12SQ7-GT/G diode triode. A 
blue bead indicates that the filament voltage 
of the dial lamp is 6.3 volts and 0.25 amp. for 
use in sets having 6.3-volt, 0.3-amp. tubes. 
White is used for lamps of 2.5 volts and 0.5 
amp., while a pink bead identifies lamps of 
2 volts and 0.6 amp. for battery sets. 

Many battery and three-way portable sets 
have a color-coded battery cable that will 
tell the serviceman immediately what wire 
should be connected to which battery in case 
instructions are lost or a battery plug is 
broken. ‘The red wire is usually A+; the 
black wire, A—; the blue wire, B+ maxi- 
mum; the yellow one, B—; the white, B+ in- 
termediate (221% or 45 volts); the brown, 
C+; and the green, C—. They leave no need 
for guesswork. 

‘There is a special color code employed for 
identifying the resistance value in line cords 
used in A.C.-D.C, receivers. As a rule, these 
line-cord resistors have three wires, one red 
and one black, and a third wire that is the 
color-coded resistor wire. In this code yel- 
low means 135 ohms; blue, 160 ohms; white, 
180 ohms; green, 200 ohms; light brown, 220 
ohms; orange, 260 ohms; grey, 290 ohm: 
maroon, 315 ohms; and dark brown, 360 
ohms, However, if the value is stamped on 
the plug, the color code does not apply. 

Some manufacturers use voltage-coded 
paper tubular condensers in their sets. A 
colored band denoting working voltage is 
placed around one end of such condensers. 
For example, a brown band denotes a D.C.- 
voltage rating of 100 volts. Other ratings 
are represented as follows: red, 200 volts; 
orange, 300 volts; yellow, 400 volts; green, 
500 volts; and blue, 600 volts. No matter 
which way a condenser may be turned in a 
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The voltage of the dial lamp is shown by the color 
of its bead, ond color also tells the value of the 
the cord. Bands mark condensers 


receiver, this method of coding with a col- 
ored band provides instant identification of 
its D.C.-voltage rating. 

‘A color code is also used by several manu- 
facturers of phonograph motors to designate 
the A.C. cycle for which they were designed. 
If, for instance, a motor is built for use on 
25 cycles, the manufacturer usually places a 
white spot somewhere on the frame. The 
frame of a motor built for 50 cycles is 
marked with a green spot. No marking is 
used on 60-cycle phonograph motors. 
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s 
A RECORD-MARKING DEVICE ~ 
in the shape of an ordinary phono; > 


ord is provided with a scale that makes 
it possible to “pick up” or start playing 

transcriptions at any preselected’ spots 

The graduated disk, made of cardboard, 

eliminates the defacing of records and en- 

ables sound effects to be timed with consid- i) \\ 
possible 


TRANSFORMER CORES made of a rolled 
silicon-alloy steel are reported to have pe: 
neability values approaching those of the 
best nickel alloys. ‘The new alloy, developed 
Electric & Manufacturing 
form of strip and is wound 
lar mandrel (left). The cores 
aled at high temperatures and 
impregnated with a pI 

tic compound that pr 
uces a solid unit smaller 
and lighter than cores of 
other laminated construc- 
tion, After the cores are 
cut in two parts to per- 
mit the insertion of coils, 
they are reunited in a 
manner that preserves 
their characteristic of 


NEW STATIC NEUTRALIZERS employ 
a set of electronic tubes in such a way 
that they are automatically adjusted to 
discriminate between static and the de- 
sired signal and to intercept the former 
no matter how powerful it may be. In 
one test, a 25,000-volt spark from an 
ignition system was projected directly 
upon the antenna of the receiving set. 
The neutralizer eliminated this so ef- 
fectively that it was possible to tune 
in a short-wave program from Europe 
It can be built into any radio set, 
cording to its makers, the Good 
Tire & Rubber Co., whose entire output 
of the device has so far been absorbed 
by the armed forces, for whom it was 
primarily designed. 
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No crumbs will seater when you 
are grinding dried bread, if you 
catch them in a paper bag held 
around grinder outlet with a 
ightly tied cord or rubber bond 


If your kitchen locks space for a dining alcove, 
@ folding table that can be raised up out of the 
way against a wall when not needed may solve your such 
It consists of a 16” wide center made of 
ce or built up, folding side extensions, o 
leg, foo cleats, and c woll broce for the binges 


probe 
one 
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When you want to drive a nail 
laa" pledeced Geil, ‘sever Sake 

# with cellulore tape. ond 
drive the oail through it. The 
plaster won't chip under the tape 


Closged sink drone con often 

‘deored without benefit of 
Plomber #o'smell ester bal 
cut in half is manipulated for 
faction eh topct the acing, 


CLOTHESLINE 


Sagging clotheslines won't slide off props and 
let their burden become soiled if slotted props, 

os the one shown above, are used. Bore two 
holes first to form the ends of the slot: then, 
with @ coping saw, cut the V-shaped notch in from 
the edge and saw out the stock between the holes 
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HACKSAW BLADE 


HANDLE 


candle wox on the when its point 


the snow won't stick 


of ordinar 
scoop, ani 


nd repair, th 
be worth saving to 
use os © point container 
when o smoll job is to 
be done. A con this 
type won't upset easily 


When the crystal of o watch 
done nat ft tightly, small 


the case may admit moisture 
‘and dust, Ordinary beeswax, 
hand, 


"3" 7” The nail picker ot th 
left will prove o 
help on a job where o 
large number of nails 
must be used, saving 
your fingers when you 
dip the noils out of 
@ keg. Cut the body 
from soft wood. Drive 
roils, equally spaced, 
through the broad end 
‘ond bend them slightly 
to assist the clut 
ection. Hendle the 
picker like © scoop 
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edge of an overall pocket con 
saved from much wear and tear 
if ie reinforced by @ coat 
of fing polich 
will provide a 


Sai eaae 


CRACKS IN 
PLASTER WALL 


Mony © costly paint job hos been disfigured by 
replastered cracks in a wall breaking out anew. 
To avert such an occurrence, a con opener of the 
Bunch type should be used to gouge the cracks te 
© depth that will remove all loose particles and 
provide o deep, beveled groove to hold new plaster 
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FOR SPEEDIER 


ELECTRIC 


ELIMINATES TREADLING 


It was equipped with a pulley made 
from a 1” length of 1” maple dowel. 
A small metal pulley that could 
be faced with rubber or leather, 
or a regular sewing-machine motor 
pulley having a rubber face, would 
serve as well. 

First, a hole was bored in the 
dowel for the motor shaft, and at 
right angles to it a hole was drilled 
and tapped to receive a \%"-20 set- 

By WALTER E. BURTON screw. With the pulley on the shaft and the 

motor clamped in a vise, the pulley was 

(OTORIZING an old-fashioned foot- trued up with a turning chisel as if on a 
drive sewing machine is a simple op- lathe, and the face was contoured to match 
eration that will end much of the drudgery the sewing-machine flywheel. A strip of 
of sewing. It consists chiefly of securing a soft leather, with a hole punched for the 
suitable motor, building a motor mount, and setscrew, was cemented to the pulley and 
attaching it to the machine head or cabinet. bound with thread while the cement dried. 

Any small constant-speed induction mo- Inner-tube patching rubber can also be used. 
tor of sufficient power may be used. If you Mount the motor on a swinging bracket 
must use a brush-type universal motor in so that, when the bracket is tilted forward, 
this way without rheostat control, a gover- the pulley will drive the flywheel. The 
nor of some kind will be necessary to limit shape and size of the mount will depend on 
top speed when the motor runs unloaded. the motor. To allow the head of the ma- 
A constant-speed motor has at least two chine to be dropped, the motor was in this 
advantages over the rheostat-controlled case attached with a butt hinge having a 
universal motor usually provided for a sew- removable pin. The motor can be detached 
ing machine. For one thing, sewing speed quickly by pulling out the pin and discon- 
can be reduced without loss of power sim- necting the cord to the control pedal. With 
ply by lessening the pressure of the driving another machine or motor, it might be better 
pulley against the sewing-machine flywheel. to attach the mount to the cabinet. 
Another advantage is that, since this type Install either a coil spring, a strip of clock 
of motor is free of sparking, it will not in- spring, or a suitably bent piece of piano 


terfere with radio reception. wire so that its tension normally holds the 
The motor used here was rated at 1/40 motor pulley away from the flywheel. 
hp. and had a constant speed of 1,725 r.p.m Although the motor itself may be run 


With the motor connected, a lathe chisel and board A piano-wi 
rest are used to shape and true the driving pulley away from # 


spring is installed to hold the motor 
Mywheel unless the. pedal is pressed 
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SEWING ON THE FIRESIDE FRONT... . 


MOTOR DRIVE 


OF OLD-FASHIONED MACHINE 


continuously during the period the machine 
is being used, it should be equipped with a 
switch for convenience. Some provision 
should also be made for using the bobbin 
winder. In this case, a strong rubber band 
was run around the winder pulley and the 
unused belt pulley inside the flywheel. 

From \” plywood or similar material, 
cut an arm to extend from the motor mount 
to a point slightly beyond the forward belt 
hole in the base of the machine head. Di- 
rectly below the center of the flywheel there 
should be a hump on which a brake shoe can 
be mounted. A short coil spring is fastened 
near the end of the arm, and a cord or chain 
is dropped through the hole to a foot pedal. 

‘This foot-control unit is made of two 
pieces of %" stock hinged together, as 
shown, so that pressure will pull the exten- 
sion arm down and the motor mount for- 
ward to regulate contact between the motor 
pulley and the machine flywheel. The coil 
spring limits the force that can be applied. 
Some machines may have treadles so bal- 
anced that the cord can be attached to them, 
obviating a separate foot-control unit. 

Releasing pressure on the foot control al- 
lows the motor-mount spring to press the 
motor back, which interrupts the friction 
drive between the pulley and flywheel and 
also brings the brake block to bear, stop- 
ping the machine quickly. ‘The brake block 
also limits the distance the pulley can draw 
away from the flywheel. It consists of a 
piece of maple, slotted to be adjustable and 
held to the motor-mount arm by two round- 
head wood screws. 


One leaf of o butt 


je is bolted to the machine, 
while the other lea! 


is screwed to the motor mount 


the flywheel, the clutch of wi 
foot-control 


engaged. A 
below, governs driving friction 
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A COAL HEATER, with a capacity of 100 
pounds of fuel, incorporates a new principle 
of construction that transforms ordinary 
coal into coke before the fuel reaches the 
place of combustion, Either bituminous or 
anthracite coal can be used with equal ef- 
ficiency and without danger of noxious 
gases. In mild weather the stove will hold 
fuel for two or three days without refuel- 
ing, and it requires attention only once a 
day in cold spells in the midst of winter. 

An inner chamber, or fuel crib, is filled 
with coal which eventually is fed semiauto- 
matically to the grate. Once the heater has 
been started, flames and heat from the fire- 
box circulate around the firebrick walls of 
the inner chamber, gradually coking either 


PLIABLE PLASTIC TAPE requires no tack- 
ing when applied as shown above to seal 
doors and windows against the weather. It is 
sufficiently pliable to be pressed into place 
by hand, and its pliancy keeps it from 
checking or cracking. Cracks around drain- 
boards and sinks can also be plugged effec- 
tively with this tape. 


THESE WINDOW SPRINGS will eliminate 
rattles and drafts when inserted between 
the sash and the casing at each corner of a 
window. They have toothed edges that bite 
into the wood of the sash, while their curved 
sides slide up and down with the window, 
pressing it against the parting strip. They 
are installed with the aid of a piece of tin. 
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soft or hard coal as it slowly approaches 
the grate. Low-grade fuels can be burned 
with a minimum of smoke, and with a 
residue only of fine ash. No clinkers are 
produced by the method, since the coal is 
thoroughly coked by the time it is ready to 
be burned. 


GLASS DIALS on 
thermometers provide 
easy, accurate reading 
of the outdoor tempera- 
ture when mounted, 
facing inward, on the 
outside of a window 
pane. The instruments 
come in two parts. A 
base is cemented to the 
pane, and the dial is 
screwed into the base 
after the cement has 
been given time to set. 
‘The pointer is actuated 
by an expanding and 
contracting coil. 
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SQUIRING only scant attention, 
fire will keep burning in your fireplace 
day in and day out; and by boosting room 
temperature substantially, it will reduce the 
work your heating plant must do. Moreove: 
firewood costs you little, anthracite in 
r fireplace will often prove an economy in 


Iron grates, though scarce now, are &till 
occasionally obtainable, and new types made 
of fire-resistant glass or ceramics are also on 
the market. You can also build a satisfac- 
tory grate from a pair of old range grate: 
us indicated below. To get the most 
from any coal fire, the sides of the aperture 
must be bricked up to channel the draft 
through the grate, rather than beside it 
Firebrick, desirable in permanent installa- 
tions, isn’t necessary in converting just for 
the duration. Similarly, the bottom course of brickwork 
may be left uncemented to facilitate later removal. 

When lighting, build a wood or charcoal fire over the 
entire grate area, and add a layer of coal when it is burn- 
ing briskly. Don't build the kindling fire in just a portion 
of the grate; the coal fire will not readily spread sideways. 
Once or twice a day, ashes may be cleaned out by running 
a poker up between the grate bars. A handy device to liv- 
en up a banked coal fire is a screen of sheet metal which 
intensifies the draft by blocking off the entire fireplace 
opening except for a 3” slot along the bottom. 
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FOR SAFETY ALOFT... 


By HAROLD R. TERPENY 


F A MAN misuses a hand tool, an inferior will have a longer useful life. Be sure, | 
finished product is generally the worst re- too, that the top and the folding shelf are 
sult. But if he misuses a ladder, a frac- big enough to hold a bucket or a few tools 
tured leg or arm is by no means an unlikely with some security, and that the hinged 
outcome. Choosing and using the right lad- cross braces are solidly anchored. 
der for the job to be done isn't a compli- ‘The jump ladder, a light, two-part ladder 
cated matter, but it is something that is of about 10’ long when unextended, is one of 
prime importance to the handy man as well the handiest types. It affords much more 
as to the house painter or rigger, because elevation than the stepladder but can also 
even though a shaky or badly placed ladder be handled more easily than heavier exten- 
will not always bring on an accident, it does sion ladders. The two parts are locked to- 
produce a sense of insecurity which often gether by a pair of metal hooks, with no 
means a hasty, carelessly performed job. rope-and-pulley arrangement, and the lad- 
Probably the commonest member of the der can be quickly taken apart when a 
ladder family is the stepladder. When you _ single section is required. An overlap of two 
purchase a new one, look particularly at the rungs is desirable at all times, which means 
way the steps are attached to the sides. If that a 10’ jump ladder will open safely to 
they are braced securely or have cross rods about 17’. 
running beneath each step, the ladder The special province of the jump ladder 
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House painters find use for all three 
types of ladders. Note the handi 
of the jump ladder when separated 
and hooked over the roof ridgepole 


Drawings at the right show detoils of 
both an extension and a jump ladder. 
Hooks on the jump ladder fit it for 
scaling. How the dogs on the other 
ladder work is illustrated in steps 


TO RELEASE~ PUSH LAD- 
DER UP. TRIP KEEPS DOG 
FROM RUNGS ON WAY DOWN 


are those heights which do not 
require a heavier rope-controlled 
extension ladder. In house paint- 
ing, for example, it is particu- 
larly useful for reaching points 
at the second story and lower. 
When taken apart, it is also 
well suited to work on roofs, for 
the metal guides can be caught 
on the ridgepole, 

Oldtime painters like to say 
that the name jump ladder had 
its origin in the impatience of a 
foreman who sent an apprentice 
some distance for a light ladder 
of the type. The apprentice re- 
turned with a heavy extension 
ladder replete with rope and 
pulleys. “Not that one,” ex- 
claimed the boss. “Take it back 
and bring the smaller one, the 
one without any tackle, and 
bring it on the jump!” When 
the boy came back a second 
time he had the right ladder. 


WHEN DESIRED HEIGHT 
1S REACHED, STOP BEFORE 
TRIP PASSES RUNG. 


DOG PASSES RUNG. TRIP 
CATCHES RUNG AND TIPS 
UR LETTING DOG GO ON 


IBA\ DOG APPROACHES 


DOG AWAY FROM 
RUNG, ON WAY UP 


\ 
\ 


“Here's the one you asked for,” 2 
he said to the foreman, “and it's READ 
strictly on the jump. UPWARD 


Larger two-part ladders are 
usually fitted with a rope and a 
latching device similar to that 
illustrated at the right. With 
this type the individual sections 
can also be used separately 
when the occasion arises. Do 
not, however, take apart a lad- 
der of this sort without first 
studying the way it is roped and 
the relationship of the two parts 
—or you may find that it isn’t 
as simple to reassemble as it 
looked. 

Raising a fairly heavy exten- 
sion ladder from a_ horizontal ‘ 
position may take a bit of prac- _ 
tice. If no assistance is at hand, TOP LADDER 
the best method is to place the (FROM BENEATH) 
base of the unextended ladder 
against the foundation of the 
house and to “walk it up.” Once 
upright, it can be extended to 
the required height. (Continued) 
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If the ladder is extremely heavy, you may 
find it easier in the long run to separate the 
sections, raise each one individually, and 
then reassemble them. An extension ladder 
capable of reaching 40’ or more is usually 
too awkward for one man to handle. 

Carpenters, roofers, and masons often use 
a heavy-duty ladder made with 2 by 4’s for 
rails, into which are set 144" by 3” rungs. 
This gives an extremely sturdy ladder es- 
pecially suited for use with heavy loads. 
Since a ladder of this type is not designed 
to be manhandled frequently, it’s good prac- 
tice to spike or rope the top to prevent slip- 
page. Excessive springiness in the longer 
lengths can be controlled by running a pair 
of 2" by 4" braces from the middle of the 
ladder to the ground. 

At the other extreme of ladder construc- 
tion is a light, simple type which can be 
quickly built from 1” by 2” furring or roof- 


This sturdy ladder wos homemade of 2 by 4's for rails set with 
\'4" by 3" rungs. Masons and carpenters often use such o ladder 


ing laths. Make each side rail by nailing 
two pieces together at one end only, and 
then nail the rungs to the outer of the side 
pieces, setting the rungs 12” apart, which is 
the standard distance in ladder construc- 
tion. When all the rungs are on, spring the 
inner halves of the rails in a slight bow by 
pushing on the unnailed ends, and then nail 
through the rungs to them. 

Safety in using ladders is compounded of 
one part experience and four parts common 
sense, Here are some commandments for 
safe ladder use: 

1. Never use a ladder that isn't in good 
condition. Sometimes you may be tempted 
to use a rickety ladder for a short job—but 
it’s scarcely wise to bet on a ladder when a 
broken rung can cost a broken leg. 

2. Never climb a ladder without being 
sure that it is properly placed, that good 
footing is provided, and that no passerby, 
suddenly opened door, or any- 
thing else is likely to dislodge 
the base. 

3. Never forget what kind 
of ladder you're on. This rule, 
although seemingly simple, can 
cause trouble when ignored. 
For example, the top section 
of an extension ladder gener- 
ally has one rung missing to 
allow the latching mechanism 
free play; if, when you are 
using just the top part of such 
a ladder, you forget the miss- 
ing rung on the way down, you 
may get a rude awakening. 
Again, a stepladder has little 
lateral stability and tips over 
sideways with relatively small 
provocation; if you forget this 
and reach out too far to one 
side, a bad fall can result. 

‘The angle at which a ladder 
leans against a wall is of 
course crucial. In theory the 
more nearly it approaches the 
perpendicular, the less chance 
there is of slippage at the 
base; and the more it departs 
from the vertical, the less like- 
\ihood there is of a fall over 
backward. In practice, the fol- 
lowing are safe angles of 
placement: 

‘A 10’ ladder should have its 
base about 4’ 6” out from the 
wall against which it leans; a 
20’ ladder should be about 6’ 
out; a 30’ ladder should be 
about 7’ 6” out; and the base 
of a 40° ladder should be be- 
tween 9’ and 10’ from the wall. 
‘These figures presume that the 
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base rests on a level and fairly 
soft surface, such as dirt or 
grass. If the ground slopes 
away from the wall, or if the 
base rests on wood, concrete, 
or frozen ground, run a rope 
from the bottom rung to some 
firm point on the wall. In ad- 
ditfon, be sure that each leg of 
the ladder bears on surfaces of 
approximately equal firmness. 
This precaution is particularly 
necessary with stepladders 
placed on the ground, as other- 
wise one of the loaded legs 
might suddenly sink into the 
dirt and tip the ladder over. 

‘To lengthen the safe life of a 
ladder, apply a coat of paint at 
least once each year, letting 
plenty of paint soak into the 
joints where the rungs meet 
the rails. Do not allow a long 
ladder to remain extended for longer than 
necessary because its own weight will cause 
it to sag out of shape and may cause it to 
be permanently warped. If the ladder must 
be left outdoors on the ground, place it on 
boards to prevent warping and to keep the 
moisture out, and cover it with a tarpaulin 
to keep the sun from drying it out. Better 
storage is secured by building three hangers 
of the type shown in the accompanying 
drawing and spiking or bolting them inside 
or outside the garage. Still better preserva- 
tion of a ladder can be achieved by keeping 
it indoors, lying on a flat surface and pro- 
tected from both drying heat and excess 
moisture. 
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Wall brackets such as these keep an idle ladder out of the way. 
They permit the quick ond easy placement or removal of a ladder 


If you should decide to purchase a second- 
hand ladder, there are two simple tests by 
which you can check the condition of the 
wood. The first is to tap the wood lightly 
with a hammer, going over the entire lad- 
der, including the rungs. Sound wood will 
give a clear, sharp answer to the hammer, 
whereas a rotten place can be located by a 
dull or hollow sound. The second test is to 
place one end of the ladder on the ground 
and the other on a sawhorse or box, and 
then stand on the middle of the ladder and 
spring up and down. Dangerous cracks may 
be either heard or seen; if you can locate 
only small weather cracks, the ladder is 
probably sound, 


Loops | in Rope Make Safe Working Sling 


THREE loops tied in a stout rope form a 
convenient, safe working sling where a job 
must be done aloft at a spot where scaffold- 
ing or a ladder is unsuitable. Two loops are 
for the workman's feet, and the third is 
large enough for him to put his arms and 
body through. Spacing is determined by 
preliminary testing. A pad under the body 
loop is a help if the job is long. 

Safe loops can be made by doubling the 
rope and tying a common overhand knot for 
each, but this type of knot tends to jam and 
become hard to untie. The knot shown at 
the left in two stages is much better. Simply 
double the rope to form a small loop, hold 
this in the left hand, and measure off the 
larger loop to the size desired. Let the 
larger loop hang and make two turns of the 
rope around the smaller loop; then pass the 
larger loop through the smaller one and 
draw the knot tight—Wr.tiam H. Davis. 
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Unique, with its steering 
mechanism reversed to put 
more of the weight on the 
‘operating end, the loader 
shown ot the right must 
be driven backwards. The 
designer, Ralph T. Ashby, 
of East Garland, Utah, 
built it of parts from a 
John Deere spreader and 
used a header-pipe frame 
in moking the orms. He 
incorporated the spreader 
differential in the lifting 
machinery, which gets its 
power from a belt drive 
th if. 

Although its weight is 
| 1,000 Ib., the loader can 
| be tuned in little space 


Ingenious Loaders 


ENABLE WESTERN FARMERS TO LICK THE MANPOWER SHORTAGE 


An old Dodge rear end and 
transmission turn spools 
thot wind up wire cables 
to give lifting power to 
this loader, which was 
built by Joseph Oyler, of 
East Gorland, Utah. The 
hand in the close-up view 
above points to a loosely 
set steel band around the 
old Dodge emergency- 
brake drum. The drum is 
free as the bucket rises, 
but the band grips it on 
lowering to hold the bucket 
cot a good dumping height 
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HE inventive genius of the Ameri- 
a an farmer has turned to solving his 
manpower problems, Growers in the 
Bear River Valley section of northern 
Utah are manufacturing their own sup- 
plementary farm machinery to do the 
work of men lost to the Army. 
Loading of manure and various crops 
requires an important part of the n 
power needed on a farm, but it is work 
that can be done by machinery—if you 
have the machine: 
The Bear River 


‘alley farmers went 
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only 400 Ib, and is not 
as fast os other models. 
Almost perfect contro! is 
exercised by means of the 
Jong handle on the side, 
permitting the lifting of 
@ 250-Ib. man with ease. 
The loader is mounted on 
@ stendard Farmall tractor, 


Built from Scrap 


to H. M. Skinner, farm-mechanics instructor 
at the county high school, for help. Skinner 
made the problem a class project for his 
students, and they worked with the farmers 
to design and build six different types of 
successful loaders, using parts from old 
threshing machines, headers, harvesters, 
and other farm equipment, and even from 
old automobiles on farm scrap heaps. 

All the loaders they designed are mounted 
on farm tractors, and lift power is supplied 
from the take-off shaft, Nearly all use the 
transmission and rear end of an old auto- 
mobile for gearing and distributing this 
power. 

One man and any of these loaders can 


keep five 70-bushel manure spreaders busy 
—a good 10-man job. In loading pea vines, 
each loader can again do the work of 10 
men. Any of the machines can be easily 
adapted for loading gravel, ashes, sand, 
earth, or coal, and in winter they can be 
used for clearing roads of snow. Their 
weight varies from 400 to 1,000 Ib., and 
the only cost is about 100 man-hours each 
if the parts are taken from the scrap pile. 


Side power toke-off, through a Model T Ford rear 
end ond @ Dodge transmission, differential, and 
clutch, is employed in the design of this loader, 
which was built by Sterling and Leland Burton, of 
Fielding, Utah, with the assistance of neighbors 
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FOUR COMMANDMENTS FoR 


DON'T WASTE HEAT by not making full 
use of wall and attic insulation, storm sash, 
and weatherstripping. All exterior cracks 
should be calked. Chimney dampers should 
be closed except when fireplaces are in use, 


DON’T HEAT NEEDLESSLY by neglecting 
to shut off the radiators and pull down the 
shades in unused rooms. Since sunrooms 
and garages are often hard to heat, it may 
be better to cut off the heat there as well. 
Set the thermostat at 50 deg. during week- 
end absences and while the house is aired. 


DON'T OVERHEAT the living quarters of 
your house by setting the thermostat above 
69 or 70 deg. Physicians say that overheat- 
ing is undesirable and that temperatures as 
low as 64 deg. are sufficient for healthy 
adults. ‘The use of a fireplace may also af- 
ford a saving, provided that your fireplace 
fuel is not too costly and that you then al- 
low the rest of the house to cool, Adjust 
radiator valves to give maximum warmth 
in the bathroom and living room, and less 
heat in the kitchen and bedrooms. 


GET MAXIMUM EFFICIENCY. Be sure 
that your furnace is clean and in good con- 
dition, and that pipes and ducts, as well as 
the hot-water tank, are well insulated. With 
an automatic furnace, make certain that the 
firing, mixing, and draft-controlling devices 
are properly adjusted. Check up on the con- 
dition of the radiator air valves in a steam 
system or of the air vents in a hot-water 
heating system. If hot air is used, examine 
the ducts for cleanness and tightness, and 
provide a cold-air return if there isn't one. 
Be sure that the thermostat is correctly lo- 
cated, away from both drafts and direct ra- 
diant heat, and that its operating cycle is of 
the proper frequency for your heating sys- 
tem. Use nonmetallic paint on radiators, 
and install foil reflectors behind them in 
order to increase the amount of radiation. 
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Do you know... 


How many G-E lamps on a four-motor equip 21000-bomber mission...all the 
bomber? About 200. That means some- way from tiny bomb indicator lamps 
| thing over 200,000 G-Elamp bulbs to to powerful airplane landing lamps. 


How many G-E lamps on a How many G-E fluorescent 

M-4 tank? 27... about the lamps in a well-lighted war 

same number of lamps that plant? Over 215 miles per 

you would find in the aver- 1000 workers. . . cool "day- 

age small home. light” for better seeing, bet- 
ter work. 


How many G-E lamps on a . 
fighter plane? Around 50, pple eH a a 
each with its special job, “" @7™00" sags 
from signalling to sighting cles pelt 
deadly pons. homes of an average city of 

25,000 people use in a year. 


How many G-E lamps on a How G-E lamps for a 
battleship? About 30,000... life jacket? Only one lamp. 
made not only to fit special Bur that one can be the dif- 
needs, but to resist vibration ference between life and 
and shock of pounding seas. death for men lost at sea. 


To fill the many needs of the armed forces, General 
Electric is making several hundred different types and 
izes of lamps, specially designed for military use... 
in addition to lamps for war production and other 
needs. Each one of these lamps benefits from the 
same research and manufacturing precision that makes 
your General Electric lamps at home so efficient, so 
dependable. They're all made to stay brighter longer! 


GE MAZDA LAMPS 


GENERAL (QELECTRIC 


Hear the General Electric radio progras ir 
Orchestra," Sunday 10 p.m. EWT, NBC; “The World Today” 
news every weekday 6:45 p.m. EWT, CBS. 
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FILES FOR PLASTICS 


PLASTICS . . . an immense new world of in- 
dustry is advancing under the steady devel- 
‘opment of this multi-purpose material. Many 
types, with remarkable characteristics, are 
rolling out of the engineering laboratories 
vying with aluminum, steel and other metals 
in the manufacture of thousands of products. 

Plastics finishing and fabricating call for 
various shapes and cuts of files—for sprue and 
flash removal; for smoothing and reai 
for work in comers and notches; for hard and 
soft compositions. 

Files for plastics must have a “dry” (not 
“oiled”) finish; and to overcome clogging 


they need well-spaced teot 
‘action of certain thermoplastics, 
just be hard and thin-topped to main- 
sharp cutting edges as tips wear down. 
FREE BOOK 


“FILE FILOSOPHY™ 


NICHOLSON FILE CO., 
Providence 1, Rut, U.S.A. 


NICHOLSON 
FILES ‘mo <2 


PURPOSE Usa 
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Precision Bombsight 
(Continued from page 119) 


tain its axis in a fixed direction in space. 
That is the principle of the gyroscope. 

In precision bombing, it is not enough to 
have a man and machine capable of figuring 
a bomb's trajectory, and a stabilized sight- 
ing mechanism. Something has to be done 
to take the margin of human error out of the 
bombardier’s release of his missile. In late- 
model American bombsights, there is an 
electric contact made with the bomb release, 
so that the dropping of the bomb may be 
done automatically at the exact instant when 
the angle is right. There is, of course, an 
alternate means of manual release, but it is 
not so accurate. 

During a bomb run of 20 to 40 seconds, a 
human bombardier is under terrific strain. 
Probably he has had a long run to the target 
area, The night before his mission he has 
slept but little. Up in the transparent nose 
of the bomber he is the target for enemy 
fighter planes, diving into him with cannon 
and machine guns blazing, while flak from 
the ground batteries is bursting beneath him 
or clattering like hail on the plane he rides. 
So great is this strain that 25 missions have 
come to be the maximum for a bombardier 
in flights over German-occupied Europe. 

Yet, strain or no strain, there come on 
every mission those few precious seconds in 
which he must set his bombsight for ac- 
curate fire on selected targets. If he delays 
a manual release of a bomb as much as one 
fifth of a second, the bomb will be wide of 
the mark, Hence the adoption of the auto- 
matic bomb release. 

One further device has been worked out 
by America’s aeronautical engineers still 
further to assure the accuracy of our bomb- 
ing. It is a link between the bombsight itself 
and the automatic pilot. Human pilots are 
expected to bring our big bombers into the 
bombing runs in tight formation, so that 
maximum gun power may be brought to 
bear against intercepting fighters, 

For a few fleeting instants, there is no 
need for the human pilot to concentrate on 
data from instruments for the most trying 
kind of instrument flying—holding the big 
ship at constant altitude and constant 
ground speed, as free from oscillations as is 
humanly possible. 

‘Two mechanisms only are flying the ship 
—the bombsight itself and the automatic 
pilot. Instead of turn indications being given 
to a human pilot by needles on a panel, the 
airplane is held closely on the reading indi- 
cated by the bombsight’s directional gyro- 
scopes. Through these vital seconds no 

(Continued on page 214) 
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A piston ring looks insignificant alongside a mighty gun, 
‘Yet both are necessary—to winning the war. 

Consider that the simple, inexpensive installation of a set of 
piston rings can be counted on to restore performance and econ- 
‘omy in a worn motor—for many more thousands of miles. 

Consider that neglecting to repair an oil-pumping motor may 
result in @ breakdown that will leave you without a car— 
indefinitely. 

Obviously, the sensible thing to do is see your motor service 
man before trouble begins. 

Should he find the installation of new piston rings advisable 
—and recommends Hastings Steel-Vents— you will know he 
does so out of experience. 

HASTINGS MANUFACTURING COMPANY, HASTINGS, MICHIGAN 
Hastings Mig. of Canada, Ltd., Toronto 


Sts a privilege lo buy War Bonds 


HASTINGS 


STEEL-VENT PISTON RINGS 
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SHARP TOOLS 
LAST 
LONGER! 


HE tools you have now will 
have to do you for the dura- 
tion. So keep them sharp! They 
last longer—and do better work 
in the bargain. Keep them in 
shape with a Carborundum 
Brand Silicon Carbide Combina- 
tion Sharpening Stone. One side 
is of coarse grit to sharpen dull 
tools. The other is of very fine 
grit for that smooth, keen, fast- 
working edge. 


\ 


These stones are available at 
your dealer's. 


Ask for Carborundum Brand 
Silicon CarbideSharpening Stone 
No. 109. And use the coupon to- 
day to get your free copy of the 
booklet, “Short Cuts To Better 
Work For The Homecraftsman.”* 


cA ee 


Dept. 8-123 
THE CARBORUNDUM COMPANY 


Niagara Falls, 


Jace mamteere Toe Ontontcs Gomer) 
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Precision Bombsight 


(Continued from page 212) 


human hand is at the controls of the speed- 
ing plane. 

The basic philosophy of precision bombing, 
as contrasted with the dumping of great 
masses of high explosive across broad areas, 
is very simple. It aims at a miracle in eco- 
nomical and merciful warfare that is al- 
most as revolutionary as the American 
bombsight. 

“To put an automobile out of commission,” 
once remarked Gen. Edgar P. Sorenson, As- 
sistant Chief of Staff for Air Intelligence in 
the U.S. Army Air Forces, “you don't have 
to destroy the whole automobile, All you 
have to do is to take out the rotating con- 
tact in the ignition distributor. Without it, 
the machine won't function." 

Similarly, he said, to destroy the capacity 
of an enemy country to fight, you don't have 
to destroy the whole country, or even its 
armies. You knock out the heart of enemy 
production capacity, a chemical plant here, 
an airplane factory there, and a synthetic oil 
plant somewhere else. Gradually, and not at 
all spectacularly, you so disintegrate the 
enemy’s internal economy that he is able to 
fight no more. 

It is to make war cheaper in terms of 
casualties and mass destruction, he said, that 
precision bombing aims. Because of it, the 
task of our troops invading enemy territory 
is to be quicker of accomplishment, and ac- 
companied by fewer losses. Because of it, we 
may be able to diminish the postwar hatreds 
which come to populations that have suf- 
fered too grievously. Because of it, we may 
have a smaller task of postwar rebuilding, 
and the nations now our enemies, with whom 
we some.day shall have to trade, will more 
quickly get back onto a sound economic 


footing. 
To the technical miracle of precision 
bombing, then, must be added an equal 


miracle, if the technique succeeds. The bomb, 
which started out as a monster of terror and 
destruction, is to become an instrument of 
mercy, like the surgeon’s scalpel, 


NOTICE TO SUBSCRIBERS 
IN THE ARMED FORCES 


Subscribers in the armed services 
who notify us of change of address 
are requested to give us the key 
symbols appearing on the wrapper 
in which the magazine is received. 
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HMere’s your call to action! 


MMere’s your chance, Mr. i 
You can help send a_halftrack* 
hell-for-leather against Axis tanks. 
You can do it by thoughtful buying. 
Thoughtful buying means purchas- 
ing only the best and longest-lasting 
equipment. It means taking care of 
the things you have — eliminating 
waste. For example, restricted driv- 
ing can damage a battery. In many 
cases periodic recharges are neces- 


Tank destroyers depend on 


For 55 years the name 
Exide” has symbolized 
dependability, long life. 


WHEN 


ay 


sary. An expert check-up by your 
Exide dealer every two weeks can pro- 
long the useful life of your battery. 


Remember, thoughtful buying makes 
savings which can be invested in 
War Bonds for post-war purchases. 
It sets Industry free to work for 
Victory. It’s going to take team- 
work to win this war for keeps. 


‘THE ELECTRIC STORAGE BATTERY COMPANY, Phila. 
Exide Batteries of Canada, Limited, Toronto 


‘xide Batteries for vital services 


Extde 


IT’S AN EXIDE YOU START 
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PROTEGTING REPAIR 


MN, 


In motorized warfare, the maintenance 
and repair of motor vehicles is the re- 
sponsibility of Army repair stations. 

Delivering repair parts to these remote 
stations in usable condition has been a 
battle against such foes as the rigors of 
long sea voyages, rust, corrosion, rough 
handling, and attacks by the elements. 
For unless the ravages of salt water, dust, 
extremes of heat, cold and humidity could 
be prevented, vital replacement parts 
would quickly become so much useless 
scrap. 
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Ac the outset of war, Army officers experi- 
enced in the difficulties of truck servicing 
at remote places, and Chrysler Corpora- 
tion Parts Division packaging engineers 
collaborated in solving this problem. With 
the added help of Chrysler Corporation 
Research Laboratories, a system of packag. 
ing was devised that assures arrival of 
repair parts in good condition. 

Even though these precision-built parts 
may have to be unloaded in angry surf, 
hauled through jungle, stored in damp 
caves of stacked under the stars, their 
scientific packing assures complete protec- 
tion from the elements, as well as making 
it easy to find the right part when needed. 


WAR BONDS ARE YOUR 
PERSONAL INVESTMENT IN VICTORY 


HRYSLER CORPORATION 


° BOD 
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I know what Freedom means 


I'm lonesome, and sort of scared. 

‘This morning the Boss put me in this crate, and right 
away I knew something was wrong. Then he scratched 
my ears longer than usual, all the time with a strange, 
extra-serious look in his eyes. 

He said he was going gunning for varmints, and I 
started to get excited. But he said no, these were a 
different breed. Two-legged ones. “And, Jeb,” he said, 
“you're going to live with strangers till I get back. Be 
4 good dog aboutit.” He talked a lot about freedom « «« 
und how, if he didn’t win out over those varmints, he'd 
probably be in a crate, too, and strangers would be 
shouting orders at him. 

Well, I know what freedom means, and I want it. 
for me and for the Boss. I want to be free to run 
through my favorite fields and woods again. Free to 
nose after quail. 

The Boss said he’d come back to me . . . that life 
would be the same again, or better. So I'll be waiting 
+ +no matter how long it takes! 

Here at Remington we are thankful that we are able to 
help Uncle Sam go gunning after those “‘varmints” . +« 
14 Beery working day, Remington produces thirty million 
rounds of military small arms ammunition. 

2. And, every working day, Remington produces more 
than enough military rifles to equip an entire infantry 
regiment at full fighting strength. 

But, after the war is won, we will welcome the return 
to our peacetime business . . . when once again we can 
serve our sportsmen friends with Remington shotguns 
and rifles, Nitro Express shells, Kleanbore Hi-Speed 
22's, and Core-Lokt big game bullets. Remington Arms 
Company, Inc., Bridgeport, Conn, 

"Nitro Expres,” "Kleanbore,” and "HieSpeed” are Reg. U.S. Pat. O3 
"Core-Lokt” isa trade mark of Remington Arms Ca, In. 
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Motorized Infantry 
‘Continued from page 66) 


| vehicles from hostile aircraft. This is no 


small problem, since there are some 3,000 
cars and trucks to be hidden. 

As a result, in a zone of poor concealment, 
the division's bivouac area may cover an 
area of six by eight miles, while in a heavily 
forested region it can be much smaller. In 
open plains or desert country, little or no 
concealment is possible, and about all that 
can be done is to disperse the vehicles widely 
to limit the damage possible from one bomb 
hit or shell burst. 

‘Most carefully concealed of all, when the 
division is in bivouac, is the command post, 
the guiding brain of the entire organization. 
‘This post may be fairly elaborate in a rela- 
tively stable area; if the division is moving 
fast it probably will be in a single vehicle. 
In either case, it is the nerve center of the 
widespread net of communications—tele- 
phones, teletype, radio circuits, messengers, 
and signaling—which controls and co-or- 
dinates the entire outfit. 

Laymen sometimes ask why, i* motoriza- 
tion confers such advantages, all infantry 
isn’t on wheels. The answer is that while 
all modern divisions have vehicles for spe- 
cial purposes, the complete motorization of 
an entire army would be ruinously expensive 
and would create impossible problems of 
traffic and supply at the front. ‘There is a 
point at which even the best vehicles will 
begin to get in each other's way. And, even 
the motorized division must normally de- 
pend on railway transportation from the 
rear bases. 

‘Take the matter of fuel alone. ‘The figures 
on gasoline consumption of American divi- 
sions are not published, but some idea can 
be gleaned from material recently released 
by British sources which have made a study 
of German fuel consumption, This took an 
average of all German vehicles—light, 
heavy, and armored—in the proportions in 
which they are used in combat operations. 
American organizations probably use about 
the same amounts; our gasoline is of better 
quality than much of the German synthetic 
product, but, on the other hand, our cars 
run to more horsepower than theirs and we 
use the jeep far more than the motorcycle, 

‘The survey indicated that a German or- 
ganization the size of our motorized division 
would require 100,000 gallons of gas to 
move 100 miles on the road. That is about 
400 tons of gasoline, and it would take some 
100 tank trucks to haul it. ‘Truly, in 1943 
an army marches on its fuel tank as well 
as on its stomach. 
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How Defoe Juans Fons Thhegs Upside Drum Down 


TO DOUBLE 


1TH record-breaking frequency, these days, 
flashing axes bite through stay-h: 

the launching ways. of the Defoe Shipbuil 
mpany at Bay City, Michigas 

eR a cretber ecereree went ikip tor ae 

Navy sliding down to blue water. 

‘These are the famous DE fighting ships whose 

terrific execution among the U-boat wolf packs has 

helped bring the submarine menace under control. 

‘Welded into one 750-ton piece of steel, more than 

300 feet in length, the sturdy 


hard-hitting DE type ships are 
built upside down and then 
“rolled over” in their cradles 


to complete their equipment. 
This unique Defoe method of 
building ocean - going ships, 

inates the need of con- 
nal ship scaffolding 
gad by enabling workers 10 
stand over the job from 


DEFOE SHIPBUILDING COMPANY, f. 


Defoe 
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to our immediate task of 
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PRODUCTION OF WARSHIPS! 


beginning to end ig. remarkable advantages 
in ‘saving, time and Tabor costs. Among results 
obtained by Defoe engineering methods is the 
doubling of prodaction per man bour—akeb device 
as many ships being built at half the labor cost 
per vessel! 
Until the Axis is defeated, the full facilities of the 
Defoe organization will be concentrated exclu- 
sively on all-out production for Victory. 
But tomorrow, when Peace is restored, the expe- 
rience and improved tech- 
nigues learned in war work 
will be used to create new 
high standards of quality, 
value and economy in finer 
products for the consumers 
of America, 
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‘BACK THE ATTACK — BUY WAR BONDS 
Defoe workers take more than 10% 
‘of their pay in Wer Bonds 


CITY, MICHIGAN 
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Ships for Victory 


Servants for Peace 
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BACKGROUND FOR PRECISION 


Dieting ss coameitad 


engine builder must master the infinitesimal. 


He must achieve exquisite pre 
he makes. 


ion in the motor 


Such precision has been a habit with Allison 
for many years. It has been our assignment to 


handle production problems req 


skills. 


ng. special 


For here is wide experience in fine design. 


Here is deep understanding of the strength and 
structure of metals. 


re is meticulous machini 


POWERED BY ALLISON P38 ~ Light 


LIQuID-cooLeD 


a eee 


+ P-39 — Airacobra + P-go — Warhawk « P51 ~ Mustang 


AIRCRAFT ENGINES 


0 Buy Wer Sevings Bonds ond Stamps regularly. 


These attributes today, combined with General 
Motors’ faculty for mass manufacture, are giv- 
ing substance to the purpose of our very being] 
—our aim to build the finest aircraft engine the 
world knows. 


* 
BACK THE ATTACK— 
WITH WAR BONDS 
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MOTORS 
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THERES 
BEEN 


A 
BIG 
CHANGE 


Things are different now. Dress is more 
practical, machines more efficient, transpor- 
tation dependable. Much good has come 
from change. 

There’s been a change—a striking im- 


provement—in tapered roller be 


ngs 
e convent! 


well. Tyson took the old-ti 


bearing, and found the w. 


y to add an aver- 


TYSON BEARING CORPORATION, 


age of 30% more rollers around the raceway! 
Th 


carrying capac 


k of it! More rollers—more load- 


y. More rollers—longer 
bearing life. More rollers 


better bearing. 


You have only to ask those who have given 
Tyson “All-Rolls” Bearings a thorough 
workout under the most trying conditions. 


The big name in bearings today is . . . TYSON! 


MASSILLON, OHIO 


Count THE ROS 


TODAYS (HEAVY - 


DUTY BEARING 


wk BUY MORE WAR BONDS * 
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KEEP WARM WITH BALSAM-WOOL 
ATTIC INSULATION 


You can keep your spirits high when the 
ar thermometer outside is love, if your house 
is free from shivers. Balsam=Io0l Insu- | 


lation will make your home warmer, more comfortable | 
—on less fuel. 


Laid in your attic like a rug, Balsam-Wool guards 
your comfort and saves you money, year after 
year. That's be is the original scaled A\ 
Insulation—windproof, moistureproof and fire 
resistant—with quality proved in hundreds of | 
thousands of homes. 

Balsam-Wool is sold under a mone} 
antee of complete satisfaction. Order now—see 
your lumber dealer about casy monthly pay- 
ments or mail coupon, 


Belram Wool 


SEALED INSULATION 


National Bank Bhig. 
a 1, Mtinncaota 
Gentlemen: I want to know more about Balsam 
Woot Doubie-Vaiue Aue taculsuon 

‘To anist usin giving vn special information, 
1 pene checks Lm a home owner Of seater 
1 orbicet student Ch contactor) Oe 
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Plywood with a Sting 
‘Continued from je 103) 
and four 20-millimeter Hispano-type can- 


non in a hatch in the belly. The bomber ver- 
sion is totally unarmed, carrying four 500- 


| pound projectiles in a standard belly bomb 


bay. Each modification is a varied mixture 
of this load. 

While no one man can be called the father 
of the Mosquito, R. M. Clarkson, De Havil- 
land’s chief aerodynamicist, and R. R. E, 
Bishop, chief designer, seem to have been 
largely responsible for the ship. 

‘When used as an intruder, the Mosquito’s 
job is to sit in a revetment until the enemy 
bombers come over. Fast-climbing, heavily 
armed interceptor planes, such as special- 
version Hawker Typhoons, are the reception 
committee for the incoming bombers. By 
the law of averages, a certain number of the 
enemy planes will evade interception and 
get to their targets, or simply throw their 
bombs in a general area. Others, unable to 
pierce the defense, turn home, jettisoning 
their bombs to decrease weight. The in- 
truders, informed of the bases from which 
the bombers have come, follow them home. 

The Mosquitoes’ superior speed guaran- 
tees that they will get to the Nazi landing 
strip before the returning bombers do. They 
make the trip close to the ground and sneak 
up as close to the illuminated landing strip 
as they dare—their flaps lowered, engines 
throttled, until they are barely hanging in 
the air. Only direct contact could reveal 
their position. 

Upon arrival, the bombers turn on landing 
lights, and the regular interval of runway 
light is given each ship. Usually the bomb- 
ers are low on gas and ammunition, and the 
crews are tired out. Then the Mosquitoes 
swarm in and litter the field with wrecks. 

If the intruders’ presence has been de- 
tected, the total absence of light warns 
the crew. Antiaircraft is silent, for fear 
of hitting the German ships. In this case, 
the intruders dive in, shoot up the runways 
and installations, and cause as much confu- 
sion as possible. Landing bombers must be 
diverted to other landing strips, and the 
losses resulting are almost as high as the 
Mosquitoes could inflict. ‘The pilots, many 
of them green, must land in total darkness 
and radio silence in strange fields. Many 
of them run out of gas and have to take to 
parachutes, losing valuable equipment. 

More difficult is the job of catching the 
enemy before he leaves the ground. Air In- 
telligence, through its complex system of 
photographic interpretation and confidential 

(Continued on page 224) 
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The painstaking work of 260 
hands goes into Douglas 
GOOD LOOKS! 


ach W. L. Douglas Shoe is inspected five 
times during manufacture! Worked on by 130 

airs of skilled hands! Cut and stitched and 
finished by experts, who know every phase of 
the shoemaking trade, and take pride in per. 
fect craftsmanship — that's the “reason why” 
behind the consistent good looks of every 
single pair of W. L. Douglas Shoes. 

If you haven't yet got acquainted with the 
styled smartness of W. L. Douglas Shoes, see 
our new Fall styles today. Then decide for 
yourself where your shoe ration coupon will 
be best spent — Buy W. L. Douglas 


Disighas Shoes 


N. L. DOUGLAS # SHOE CO., BROCKTON 15, MASS. 


stores in Principal Cities—Good Dealers Everywhere 


wan enunc aun cTamec Ene vietne 


£ 


LITTLE THINGS THAT COUNT — site 
for instance! Here a trained inspector 
is checking p 


f 


fi; 


$6.50 -*g.50 


Some styles *5.50 
Douglas “Dewn-to-the-Woed " 
construction atinres yeu better it 


Construction of W. L. Douglas Shoes 
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“FUSSY” 
CRAFTSMAN? 


These are the 
tools for you! 


FOR CRAFTSMEN who want to know their work 
is accurate, Millers Falls makes an interesting line 
of precision tools including 14 sizes and styles of 
steel rules and slide calipers — light, semi-flexible, 
flexible, and narrow. They're all of carefully he 
treated crucible steel, ground and polished, and 
graduated with precision by dividing engines 
developed and perfected by our own engineers over 
1a period of forty-odd years, Accuracy guaranteed, 


THOUGH moderately priced, 

Millers Falls surface gauges 

are well-made, well-finished, 

and unusually versatile. Base 

is ground for use on flat sur- , 
face plate and grooved for 
cylinder. Seriber is spring- 
held in position as thumb 
nut is tightened .. . a big 
help for quick, accurate set- 
tings. Spindle can be used as 
depth or scratch gauge. Many 
other features for accuracy 
and convenience demonstrate 
this tool's background of long 
skill and experience. 


LONG 
AMONG the 
most highly- 
prized items of 


Tz ap ‘ 
a Goodell-Pratt 
(now part of 


Millers Falls Company, whose name now appears 
‘on most former Goodell-Pratt tools) has been this 
‘Combination Set — blade, beam, protractor, and 
center head — the most useful precision tool ever 
made for machinists and toolmakers. Accurate 
graduations, all working faces precision ground; 
tempered crucible steel blade; complete with level 
and seriber. 


MILLERS FALLS 
TOOLS 


SINCE 


1868 


MILLERS FALLS 
COMPANY 


224 


Greenfield, Mass. 
USA. 


Buy Wor Savings Bonds and Stamps regularly. 


Plywood with a Sting 


(Continued from page 222) 


reports, spots an enemy landing strip. Mos- 
quitoes take periodic look-sees at the field. 
There is a hundred-to-one chance of find- 
ing a heavily laden bomber waddling down 
the field. The Mosquito pilot waits un- 
til the bomber is in a totally helpless po- 
sition, gathering speed for the take-off. At 
the exact moment when the weight shifts 
from the wheels to the wings, the floodlights 
are turned on for a few seconds. Then the 
‘Mosquito dives in and gives the Nazi a long 
burst. Usually, the explosion can be heard 
for miles. 

In daylight, the Mosquito is used for low- 
level attacks against communications. Its 
tankage gives it greater penetration into 
enemy territory than any other British 
fighter, while its two-man crew allows the 
pilot a freedom from operational and navi- 
gational worry that no single-seater could 
provide. 

‘The DH-98's success as a bomber is due 
to the fact that at a certain altitude level it 
can outspeed any fighter the enemy can 
send in pursuit. The secret of this level is 
closely guarded, and some authorities be- 
lieve it can be varied as the enemy varies 
equipment. 

‘The Mosquitoes’ bombs are usually of the 
delayed-action type, since the ships sweep 
in low. Once they unload their bombs, they 
climb (or dive) to their safety altitude, 
where they can outspeed attacking fighters. 

‘The Mosquito's unusual freedom from ack- 
ack losses can be traced to an unusual tech- 
nique. Instead of darting at top speed over 
the areas known to be ground-defended, 
it goes at cruising speed, the observer keep- 
ing his eyes peeled for gun flashes. When 
he spots one, he taps the pilot’s shoulder. 
The pilot gives the engine “maximum 
goose,” and the Mosquito accelerates over 
100 m.p.h, in a matter of seconds. Thus, 
the ack-ack bursts about half a mile behind. 
Try as they may, Nazi gun crews haven't 
worked out a lead system to beat this. 

Mosquito bomber operational command- 
ers send out medley squadrons of bombers, 
fighter-bombers, and fighters, all looking 
alike—making life at a Luftwaffe inter- 
ceptor base very uncertain. 

This is the Mosquito. It made Quisling 
hide in a cellar, and kept the jittery Herren- 
volk waiting hours for Goering’s anniver- 
sary speech. It sneaked through the net that 
guards the heart of Germany's precision 
optical industry and blew up the tool-room 
in the famed Carl Zeiss works at Jena. By 
1948 they will be able to replace the damage. 


POPULAR SCIENCE 


CLUBMAN 


TOWNSMAN 


Royalton Silver Crown — Cheeze Gracns =5 


A veteran pipe smoker may collect many pipes —but he is usually, 
partial to a few favorites, Chances are they're Royaltons . .. A man 
comes to depend on his Royalton for keener satisfaction—a case 
wherein long familiarity breeds affection. Gift suggestion: give him 
a Royalton. His gratitude will be rekindled each time he lights up. 


WHEREVER BETTER PIPES ARE SOLD 


‘Write for Booklet PS Showing Royalton Silver Crown Models—HENRY LEONARD & THOMAS, INC., OZONE PK., N. Y. 
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YOU'RE LOOKING ata highly specialized instrument 
of great precision ... designed tocracka continent. gaat 

It is made up of ships and planes and guns and men’ 
«+eand millions of items of precision equipment, not 
one of which must fail. 

It is guided by precision optical equipment ...eyes 
that will seek out the enemy, find him, range him, help 
to destroy him. 

The need for precision optical instruments, for all 
operations in this war, is tremendous. Universal alone, 
furnishing such instruments for the Army, Navy and 
Marines, and for the forces of the United Nations, now pepiaths 
makes them in quantities hitherto thought impossible. ing of lenses a 


Today, thanks largely to Universal engineering re- 


search, outstanding accuracy in lens-making is achieved process, Universal designed ma- 
Py chines have converted what was 
moreeconomicallythan everbeforeanywherein the world. rnais ioe eeieaowlana 
Result: a new impetus in the development of photo- operation intoa miracle of quan- 


tity production, whilen ning 
the highest precision standards, 


graphic and optical instruments . . . promise of finer- 
than-ever cameras available to everyone, 


Bm Vversa [amera [orroranaw 


we're pronder oft MEW YORK + CHICAGO + HOLLYWooD 
Makers of Precision Photographic and Optical instruments + Peacetime Manufacturers of Cinémaster, Mercury, Corsair Cameras. 
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‘Once he was the center of the All-American line—now the 
\\. colertul jersey, the cheering grondstonds ore far behind, 
Teday he's dressed for harder, flercer action. He's still 
|\ the some cherocter—enly his appearance hos changed. 
Plumb, too looks different in it's new “service” 
vunitorm, 


But Plumb quality hos not changed! You'll al- 
ways recognize Plumb by its character and 
quolity—by the graceful lines of each per 
fectly bolanced tool ond by the ease and 
speed with which it works. Master crafts- 
men have designed these tools to de 
your job quicker and better. Plumb 
quelity remoins the same—only 
the fine finish has gone for the 
duration, eliminated by gov 
‘ernment order. 


Foyette R. Plumb, Inc, 


q 


HAMMERS + HATCHETS + AXES + SLEDGES 
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with a Jacobs Chuck and Cup Wheel 


Accurate grinding of flat surfaces is an opera- 
tion that most small shops have hesitated to under- 
take. But with today's well-designed and sturdily 
built, ball-bearing drill presses, the flare cup 
abrasive wheel, and the precision Jacobs Chuck, 
work of uniformly close tolerances is performed 
very efficiently. 

In the photo above, a s being ground on 
a steel shaft to provide a locking surface for a 
pulley set screw. In addition to this, it is possible 
to grind a true, flat surface on metal strips, cast- 
ings and forgings of various sizes and shapes. 

This is Only One of 19 Operations 

Covered in the New Jacobs Book 


For detailed instructions and illustrations on 
this operation and eighteen other unusual uses for 
your drill press and lathe, send for a copy of our 
new booklet prepared especially for the craftsman, 
Printed in color and containing 49 illustrations, 
it explains how the setups are made, shows the 
tools and accessories used and, in some instances, 
tells you how to make the tools themselves. If you 
have a workshop you will want the valuable ideas 
this booklet contains, If you are planning on hav- 
ing a shop of your own after the war, you will 
want the booklet now to help you plan. 
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Triumphs in Medicine 


(Continued from page 84) 


The discovery of the male hormone, which 
is credited to L. C. McGee, of Chicago, took 
place in 1927. 

The sex hormones have proved enormous- 
ly useful in the treatment of a variety of 
disturbances, including those of the segual 
and reproductive functions. From this dis- 
covery was derived the original Aschheim- 
Zondek test for pregnancy. 

‘The most important result of the discov- 
ery of sex hormones, however, is the light 
it has thrown upon the complicated struc- 
tures and operations of the glands of inter- 
nal secretion, These glands affect growth, 
development, metabolism, sexual function, 
reproduction; in fact, all phases of the “in- 
ner activities” of the human body, 


The Relation of the Sex 
Hormones to Cancer 


Cancer of the prostate is one of the most 
common types of malignancy affecting men. 
‘This type of cancer is difficult to discover in 
its early stages, and tends to spread so 
rapidly that, in actual experience, less than 
five percent of such cases can be success- 
fully treated surgically. 

In 1941, Dr. C. Huggins, of the University 
of Chicago, advanced the idea that the pros- 
tate cancer cells require the male hormone 
for their continued existence, even as the 
normal prostate cells do. He and his asso- 
ciates reasoned from this that castration 
or else the “neutralization” of the male hor- 
mone by means of the female hormone 
should adversely affect the prostate cancer 
growths. He, and others after him, tried the 
latter treatment. The results were astonish- 
ing. Although the cancer is not cured, most 
of the patients benefit enormously. Pain dis- 
appears, nutrition improves, appetite re- 


| turns, and strength is regained. The orig- 


inal cancer growth in the prostate, and 
those that have spread to other parts of 
the body, regress so that many sufferers are 
enabled to carry on their normal activities 
in comfort. This treatment of prostatic can- 
cer is vastly superior to any previously 
vailable. But the greatest value of the dis- 
covery is that it has stimulated many scien- 
tists to study the relation of the sex hor- 
mones to cancer in general. 


The Electro-Encephalograph 
This recent invention is a sleuthing 
machine for tracking down the mysterious 

(Continued on page 232) 
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Ingenious New 


| Technical Methods | 


Presented in the hope that they will 
prove interesting and useful to you. 


Molten Metal Sprayed on Wood 
Patterns Prolongs Their Life 


Molten metal sprayed on wood foundry 
patterns by a compressed air gun provides a 
protective coating against sand wear on the 

nished surfaces, thereby prolonging the life of 
the pattern and eliminating cost 


ly repairs. This wooden pattern coated with 
sprayed metal, has given service 
far beyond its normal life. 


The metal may be sprayed directly on the 
untreated wood surface of the pattern or core 
box. If the wood surfaces are hard or close- 
grained, a shellac primer is first applied, the 
metal being sprayed on before the shellac dries. 
The thickness of the metal coating is about 
5 thousandths of an inch. 


The spraying equipment consists of a 
portable, self-contained gun-type sprayer which 
melts the metaland is thermostatically controlled. 

We hope this has proved interesting and 
useful to you, just as Wrigley’s Spearmint Gum 
is proving useful to millions of people working 
everywhere for Victory. 


Fine detail easily recorded in the 
You cam get complete information about this method alloy sprayed onto pattern. 
from Alllay-Sprayer Company, 2039 Book Building, 

Detroit, Michigan. x59 


DECEMBER, 1943 Buy War Savings Bonds ond Stomps regularly. 229 


ZS Mel-h!... that 
«ies : , anon dialed 


Your clutch is slipping, brother, if you don’t 
grab the pipe-enjoyment Briggs tobacco 
offers! Every wisp of its fragrant smoke spills 
out a treasure of flavor on the tongue that'll 
delight you right down to your toes. Here’s 
the secret: Briggs is cask-mellowed for years 
—longer than many’ costly blends. So it’s 
rich. It’s full-bodied. It’s gentle. It’s yours 
for the asking .. . so ask for a package of 
Briggs today. 


The Smoke with, 
a Smile 


PRODUCT OF P. LORILLARD_ COMPANY. 


HOBART “One of rhe World's Lorgest 
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! Men are switching by the thousands 
Menne: 
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ATKINS 


or Any Other Blade” 


@ There's o mighty sound 
reason for the preference that ex- 
Perienced u: 
Silver Si It's because 
these saws—whether hand saws, Steel Handsaw 
bands, circulars or any other type 

have keen-cutting edges that 

hold up longe 
saw is correctly designs 
‘end accuracy on the kind of work 
for which tended... it’ 
because these saws have @ habit Atkins Silver 
of fasting ot long ot the owner. Stee! Hacksow 
It’s always wise, when you need a = 


aw, to see the Atkins dealer ? 


Atkins 


anf BUYS USEFUL ATKINS 
"“HOW-TO-DO-IT’” BOOK 

Chock-ful of valuable tips on the 

use and care of sows. Send for = 

yours todoy. 

E.G. ATKINS AND COMPANY Secrcsuree 
‘428 S. Illinois Street, Indianapolis 8, Ind. Saws 
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Triumphs in Medicine 
(Continued from page 228) 


ways of the brain. Working by means of 
vacuum tubes similar to those used in a 
radio, it picks up “brain waves'—electrical 
impulses generated in the head by brain 
function. These currents, which have dis- 
tinguishing characteristics, are visibly re- 
corded by a moving pen. Since a brain 
suffering from some organic ailment sends 
out waves differing from those generated 
by a normal one, the record set down by the 
electro-encephalograph can be read by the 
brain surgeon for indications of such dis- 
orders as brain tumors and epilepsy. This 
useful diagnostic instrument promises to be 
of great value in the study of the physiology 
of the nervous system, and of the dynamics 
of drugs employed for their effects on the 
nervous system, * 


The Electron Microscope 


The electron microscope likewise promises 
to prove a great research instrument. The 
ordinary microscope cannot magnify an 
object beyond approximately 2,000 diameters, 
this limitation being imposed by the wave 
length of light. The electron microscope, 
however, can magnify objects from 50,000 
to a 100,000 diameters. It can, therefore, be 
readily seen how this extremely powerful in- 
strument has opened up new and vast fields 
of research in bacteriology and biochemis- 
try. We are now able to obtain a really in- 
timate insight into the structure of both 
living and nonliving matter, and, most in- 
terestingly, of that “in-between” matter 
known as the viruses, which are responsible 
for such destructive diseases as smallpox, in- 
fluenza, and infantile paralysis, 


Psychosomatic Medicine 


One of the more interesting developments 
of psychiatry goes by the name of psychoso- 
matic medicine. It represents the fusion of 
orthodox clinical medicine with the best in 
psychiatric knowledge. It teaches the im- 
portant lesson, in an irrefutable way, that 
there is no disorder of the soma (the body) 
without some involvement of the psyche 
(the mind and the emotions), and con- 
versely, that psychiatric disorders have their 
somatic (physical) components. In some 
instances, indeed, physical symptoms are the 
only tangible manifestations of what is pri- 
marily a psychiatric condition. This insight 
into the interplay of psyche and soma has 
made possible a much more effective treat- 

(Continued on page 234) 
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SUMMER STARTING IN WINTER WEATHER 


Right now — before real cold weather starts, 
ask about Casite’s Winter Starting ability at 
your car dealer, service station, or garage. 
Casite does two things which make any motor start 
better—and run better. First, it cleans out sticky, 
power-destroying sludge and gum from vital areas; sec- 
ond, it makes oil free-flowing, insures lubrication of 
high-friction parts. 

Casite easy cold-weather starts save your battery, 
save your motor, save your disposition. 


Remember...We GUARANTEE 
‘That ony motor capable of being started in a warm room will start 
in the coldest weather when Casite is added to crankcase. Add Casite 
‘according to instructions. If your car foils to start, you get double 
your money back by filling out guarantee certificate and mailing 
to The Casite Corporation, Hastings, Michigan. Maximum refund is 
$1.30 per pint, which is twice nationally advertised price of Cosite, 


THE CASITE CORPORATION © HASTINGS, MICHIGAN 


GLEANS OUT MOTORS) *-¥7.°, 
KEEPS MOTORS CLEAN ('0-2.°”, 
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Dear Jack: 
I shot this Indian 


while it was getting the works 

here on the proving grounds. It's 
an experimental service test model 
-- a shaft-drive job that's a hon- 
ey, like all Indian Motoroyel 


The boys who put these machines 
through their paces tell me they 
get a real feeling of safety out 
of the easy way an Indian handle 
and its ability to stand up under 
really tough going. 


When the war's over, Indian's 
going to have a motorcycle that'll 
make your eyes pop. After what 
I've seen here, I'm going to ride 
one, believe me! 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 


“BUY WAR BONDS NOW 
* % TO BUY AN INDIAN LATER * * 
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Triumphs in Medicine 


(Continued from page 232) 


ment of many conditions which in times past 
could be treated only superficially. It also 
enables the physician to anticipate, and by 
appropriate action to prevent, the develop- 
ment of a variety of physical and emotional 
strains and disorders. 


Brief Therapy 


Related to psychiatry is the new experi- 
mental development of brief therapy. The 
objective of these experiments is, simply, 
brevity of treatment. Most of the techniques 
of psychiatric therapy as practiced today are 
lengthy and therefore costly. Far too many 
persons who require treatment cannot afford 
it, And there are not enough trained psy- 
chiatrists available to meet the needs. To 
correct these deficiencies, studies, confer- 
ences, and experiments are being conducted 
to develop techniques of psychotherapy that 
will be effective but less time-consuming. 


Biological Thinking 


Finally we come to that development in 
present-day medicine which blankets all 
others: the ability to think biologically. To- 
day the physician thinks of his patient in 
terms of his many environmental relation- 
ships—his job, his marriage, his friends, his 
education, his degree of success, and so 
forth. A short while ago, however, the 
physician thought of his patient only in 
terms of his complaints, of the symptoms 
or disorders he discovered and of the spe- 
cific remedies he could use in the treatment 
of “the case.” In fact, the physician was 
more concerned with the “case’—with the 
disease afflicting the patient—than with the 
patient himself. 

Today, we know that to effect a perma- 
nent cure, the contributory as well as the 
primary factors must be considered and 
dealt with; that, in substance, the basis of 
well-being lies in achieving the best possible 
adjustment between the individual and his 
physical and emotional environment. 


Familiar Faces 
(See page 77) 


Top row, left to right: John L. Lewis, 
Hitler, Churchill, Roosevelt, Mussolini. 

Middle row: Roosevelt, Willkie, Chiang 
Kai-shek, Duke of Windsor, Hoover. 

Bottom row: Hirohito, Stalin, Duchess of 
‘Windsor, Mrs. F. D. Roosevelt, Al Smith. 
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The sporting arms industry of America... long 
skilled in the ways of gun-making .. . undertook 
a tremendous task in production of arms for our 
Government and its Allies. 

The record of its achievement, in quality and 
stupendous quantity, is a vital factor in America’s | 
guarantee of victory. 

“Savage” with its thousands of workers is proud Le 
to be a part of this industry's important war i i 
Ay 

i 


effort. Reports from all parts of the globe record 

the effective performance of the Browning Air- f 
craft Machine Guns, and other guns and military f 
rifles produced in our plants. 


Savage Arms Corporation, Utica,N.Y. 
Buy Wisely — Buy W: 


SAVAGE 
es Ses 


SAVAGE AUTOMATIC SHOTGUNS will resume their steady rise 
in popularity which, before the war, culminated in the introduction 
of the lightweight model for upland hunting 
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He says can he 
orrow some 


Weldwood Glue! 


Weldwood Glue has everything: 
You may never need to hold a life raft together with Weld- 1, Tremendous Strength. 
Sond Chae bac roullta we tes ensioneinesra yo eres pe semee sera 
used at your home work bench. and Rorpecck, 


In fact, this easy-to-use plastic resin glueis ahoneyforhobby- 3, Quick and Easy to use. 
ists. Mixed just by adding tap water to the powder, it can be ‘Noheating.No waiting. 
used immediately, is cold-setting (work can be handled in 4, Economical. 

few hours) and it makes a permanent bond! 5. Applied Cola, quick 
‘Waterproof, rot-proof and bacteria-proof, Weldwood glue setting. 

won't stain, of mar the most delicate color of finish, 

‘Your hardware store or lumber dealer has handy packages of 
Weldwood Glue in 10f, 25¢, 50f and 85¢ (1 Ib.) sizes. Get a 
can today or send 25¢ and your dealer's name for a trial 344 
oz, sample, Supply limited, due to Uncle Sam's war needs. 


UNITED STATES PLYWOOD CORPORATION 
(Weldwood Glue Dept. 13) _ 103 Park Avenue, New York 17, N. ¥. 


BACK THE ATTACK » WITH WAR BONDS 

‘ THERE IS NO SUBSTITUTE 
FOR EXPERIENCE 
.».in Airplanes or Outboard Motors 


Among flying men the saying goes, “There is no sub- 
stitute for experience.” That's just as true in the man- 
ufacture of outboard motors as it is in flying. 
Without experience one couldn’t develop fine motor 
design—or be sure of materials best suited to outboard 
needs—or even achieve a modern outboard motor plant. 
As manufacturers who have contributed to the in- 
dustry a major share of accepted outboard improve- 
ments (for more than 20 years) we are experienced in 
this field. You may be sure, when you buy a Sea-Horse, 
that you are coming as close to perfection as experi- 
wages ence has brought the outboard motor to date. 


JOHNSON MOTORS, Waukegan, Ilinois 


< All our present effort is being 

yut into war work—24 hours a day. 

z fe think about peace-time outboard 
motors only in the “25th” hour, 


4% JOHNSON SEA-HORSES 
q FOR DEPENDABILITY 
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WELOWOUD. 
Plastic Resin 
WATERPROOF GLUE” 


IWELDWOUD 


IWATERPROOFAGLUE 


'“HOME WOULDN'T 
BE HOME WITHOUT 
A HARLEY-DAVIDSON” ¢ 


lease of 24-page 
“Enthusiast” Magazine, filed with mowor- 
eycle action pictures and thrilling stories. 


HARLEY-DAVIDSON MOTOR CO. f 
Bh deve. Ps, Milwaukee 1, Wiscoasia 
Please sead_at once. free. copy >: 
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There’s a Shinola Wax 
to match wood 
of any age or color 


© Ever think of refinishing old furniture 
with Shinola Shoe Polish? Scars, nicki 
‘and scratches disappear when you apply 
the right color wax polish. You can bring 
back the mellow finish of an old piece 


DEFIES coLp! New meth 


treating outer ings te increase resistan: 


w construction of openings to 
it icy winds—th 


f the w 


THE AMERICAN PAD & TEXTILE COMPANY 
“GREENFIELD 


in wor, the 


‘Making only Chicago Mounted Wheels and small 
Grinding Wheels—maintaining the highest quality— 
shipping orders promptly—This Is our Job, our Battlefield. 

With full WPE approval, we stopped making all 
large sizes and fixed our sights on wheels 3” in diam- 
eter and under, 

‘We worked around the clock, 24 hours a day, and in 
a short time were able to fill orders on time. And, our 
central location cuts time in transit. Today there is no 
waiting. With the Army-Navy E 
at our masthead, we are going full 
speed ahead, 

Handee Tool of 1001 Uses and Hi- 
Power Grinders are still available 
to all who have prioriti 


Send for Free Catalog. 


CHICAGO WHEEL & MFG. CO. 
145 5. Aberdeen St. Chicago 7, I 
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of cherry, mople, or pine furniture ...oF 
finish @ repaired section neatly to match 
the old wood. 


These polishes contain a scientific 
combination of oily waxes which pro- 
vides a thin, pliable film to protect furni- 
ture, linoleum, models, cars, os well as 
shoes, from water, dust and 
a Polishes come in oll colors, in 
the hahdy, familiar shoe-polish tin, 

‘A Product of The Best Foods, Ine. 


KEEP "EM 
| SHINING WITH 


‘SHINOLA Io: 


| IN ALL COLORS: TAN = BROWN = OX-BLOOD = BLACK 


Complete kit includes all 
P| fittings’ — Only $5. 

the only one of its kind. 

photographs 


Full of detailed drawings and 
‘with “instructions for building and rigging 
ship modelé. sip MODELS ILLUSTRATED 
postpaid for only $2. 
MARINE MODEL CO.., Dept. P-2, 29 W. 15th St. N.Y.C. 


Loose drawer pulls can 

be quickly, easily reset 

with P-W- Handles tke 
i 


hardens into’ 
wood.’ At Paint, Hard- 
ware and 10¢ ‘Stores 


PLASTIC WOOD 
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ew Gdlas SHOP | 


RAN 
o AER THE WAR 
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BASIC PRECISION WEAPON 
in the BATTLE of PRODUCTION 


Precision breeds precision! A thousandth inch error on 
the ground means a clean miss three miles in the air, 
That's why every gun part has to be “split hair” t 
specifications. In thousands of war plants —and in mo- 
bile machine shops of our armed forces — Atlas machine 
tools deliver that victory-winning kind of precision. 


One favorite in this family of dependable producers 
is the modern, compact Atlas Shaper. It handles all shap- 
ing operations within a 7” stroke, and in plant after 
plant has released larger machines for jobs better suited 
to their capaciti 


Adas machine tools are now tested veterans 
in the battle of production. Remember their |=. 
flexibility . . . their low cost . . . their depend- \ 
able accuracy and ease of operation when shop“ i) 


equipment is again available for you, 


ATLAS PRESS COMPANY 


1255 NORTH PITCHER STREET © © © KALAMAZOO 13D, MICHIGAN 
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HOW TO GRIND CUTTERS 
FOR ¥ 
WILLIAMS’ TOOL HOLDERS 


HOW neWHY HOW uo WHY 


9 wrinms yoous Ato WAM PHOO’" waaay Toots Ae WAR Paanecnen 


FREE! wittiams’ 
TOOL DATA SHEETS 


These two Williams’ Tool Data Sheets 
graphically explain how to grind cutters 
—give correct included angles, clearances 
and rakes, Also instructions for set-up 
and use. Other Data Sheets are listed 
below. Circle the number of those de- 


Wronchos, 
"Vulean"* 


MAIL THIS COUPON 


J. H. Williams & Co,, Dept. $-1243, Buffalo 7, N.Y. 
Piease send Data Sheers circled below 


2234567 80 10 11 12 13 14 45 16 17 


Name 
__ 


City. State 


BACK THE ATTACK 
BUY WAR BONDS 


CONTEST 


Anata aps “home i i —as well 
Professional eameraman sd pro 
AGLOSES, | Ere cera to have ideas Shi tay evolu 


tionize 8M MOTION PICTURE. EQUIP- 
MENT, DEVRY will pay $1500.00 in U.S, War 
Bonds (maturity value) for the best of these 
ideas. What do YOU’ want in the motion 
jcture camera you buy? How do YOU think 
‘QUE camera Should look? Lond? Focus? 
ar motion pic- 


DEC. 31 


or without supplemental written explanations 

rd. Write for FREE Official Entry Blank 
with its conditions and suggestions. DEVRY CORPORATION, 
11M Armitage Avenue, Dept. 8PS, Chicago 14, Illinois, 


~ OTTAWA 
MmTRACTOR 


ke. Sawa fant. 


f satiated users. 
Tow in Price 


‘Write for FREE 
Book and Prices 


tor. Direct drive. Long mt 
F foes Thoasands, of 


OTTAWA, KANSAS. 


HEATABS... marvelous new ° 
centrated heat, for frying, boiling, heating 
foods... starting camp fires, stove, furnace or 
grate fires...hundreds of otheruses, outdoors 
6t indoors. Millions used by armed forces 
all over the world! A new boon for picnic- 
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‘TABLETS OF 
nitrated 
EAT 
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in rubber boats 
powered with Evinrudes 


On many fronts... in many ways... large, capa- 
cious rubber boats serve our Navy and Marine 
Corps. Before launching they are compact “pack- 
ages”, easily handled, stowed, transported. Quick- 
ly the hulls can be unfolded . . . swiftly their com- 
partments are inflated to plump buoyancy 

motors are secured on special stern brackets . . . 


and they're set to go! 


Ina brief period a fleet of them can be readied for 
duty. With load capacity of several tons, they are 
used for rearming and refueling operations at ad- 
vance bases. In landing operations, such a boat car- 
ries eighteen men, battle equipped, 
through heavy surf and over coral 
reefs. Highly maneuverable and 
amazingly light in draft, they can 
be operated in shoalest waters. 
They are driven by powerful, full- 
reversing Evinrude “Lightfour” 


ee 


Motors specially developed for this service. 


To meet the varied requirements of amphibious 
Warfare on every front; Evinrude engineers have 
perfected numerous new developments and appli- 
cations of.outboard power, many of which have 
advanced the peacetime outboard motor into new 
fields of usefulness. Today these developments — 
and every motor we build — belong to America's 
armed forces. After Victory they will be yours... for 
your greater enjoyment of every hour on the water! 
EVINRUDE MOTORS, Milwaukee 9, Wisconsin 


Evinrude Motors of Cone whore, Conoda 


. -! EVINRUDE 


OUTBOARD MOTORS 


‘# ONLY FIGHTING DOLLARS COUNT .. . BUY MORE BONDS 


=a 
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Please use CASCO GLUE 
for essential repairs only 


One of hundreds of ways glue is going to war. Photo 
shows three of 500 giant CASCO-glued laminated wood 
beams built to Navy Specifications by Attwell Const. 
Co., Glue Fabricators, Seattle, Washington. 


@ Good industrial glues like CASCO and 
CASCAMITE are scarce. Uncle Sam needs 
them for jobs like those 5,000-Ib. beamsshown 
above—and for aircraft, life rafts, boats, ply- 
wood and all kinds of field equipment. 

So use these glues only to repair your fur- 
niture,screens and necessary homeequipment. 

Today it's fight. Plenty of time and plenty 
of glue for fun—tomorrow. 


CASCAMITE Resin 
Glue for warerproof 
gluing. CASCO Casei 
Glue for water- 

tant gluing. 10¢ and 
larger sizes at hard- 


CASCAMITE 


ware stores, 


FREE 


case "ANY OF AMERICA, Dept. PS12 
350 Mi enue, New York, N.Y. 
Send me the literature checked. 


[D “GLUING GUIDE”. Complete directions for both glues. 
Over 80 home workshop and repair jobs. 


NAME... 


ADDRESS. 


YOU CAN EASILY MAKE 


Telescopes—Magnifiers—Photographic Gadgets 
and HUNDREDS of EXPERIMENTS with 


cor LENSES 


cost 


Big 10 Page Project and Idea Booklet with 
all sets—descrides successful developments—points 
the way to new experiments. 
ALL LENSES NEW, finely ground and polishe 
‘edges very slightly chipped—A SALVAGE BARGAIN! 
“Our Advertising Special” 15 Lenses for 
. For making your own, powerful tele= 
Ropes, strong magnifiers. phoio cells. ride scope 
DUMMY FOCUSING CAMERA. Kodachrome 


$5.00. Postpal 
Bbove set plus twenty more expensive lenses increasing 
Your field ‘of experiment and gadget making. All Our 
Tenses are neatly packed and marked. 


it doable 
ORE Ee Ture drsanagraosten ecutaten 
JUST COMPLETED! 
$9, Pace lustrated Iden Bosklet “Fun 
‘Ccnaes"'Gniy 81:00, "This booklet 
"nique itt forthe’ experimenter 


PRISMS! $1.00—$1.35—$2.25 
Set of 2 of the above sizes complete $4.50 
Limited Number! Hurry! 


} EDMUND SALVAGE CO. 


27 W. Clinton Ave., P.O. Audubon, N. J. 


WARTIME ENGINEERING 


Produces Greater Accuracy 


* On the engineer's drafting board 
a under. didieutt. miiltary” condi= 
HULL STREAMLINE COM: 
PASGES are being ‘constantly 
Broved, 
Comes,” greater 
increased. perv 
fet result ‘for America 


Chipped 
Lone Set 


ne 1.8 
Postpaid. State size Dole, Lisi a tolaer free. [ 
John A. Sandstrom, Box 517, Sto 


Here’s the model of the hour! 

‘An authentic 1” to 1! scale replica of 
the U.S. Army Jeep. There’s nothing more fax 
inating to assemble; nothing you'll be more 
proud to display. No special tools necessary. 
Kit contains everything—Full size, step-by-step 


Overall 
Length 934” 


printed ports in Color. Five finished scale 
wheels. Glue, Paint, Ete. Get your Jeep Kit 
| todey. Send check or money order to... 
| HLF. Auler Co, 163 N. Broadway, Milwaukee, Wis. 


We're Working-Saving- 
Fighting... fo Restore this 
Peace and Joy of Christmas 


THERE WILL BE NO LIONEL 
TRAINS THIS YEAR BECAUSE 
ALL LIONEL MACHINERY 
AND MANPOWER NOW 
ARE DEVOTED EXCLUSIVELY 

4 TO WAR PRODUCTION 


TWO LIONEL PUBLICATIONS TO HELP YOU 
GET MORE FUN FROM TRAINS YOU HAVE 


Awarded to Lionel for “out- 
standing production achieve> 


l= = = 
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One of the most significant developments of war 
has been the extensive and remarkably successful use 
of the glider. When Victory is won this useful craft 
undoubtedly will play a most important part in 
peacetime transportation, 

Gliders are buile rapidly and in volume by plants 
which specialize in this construction, Many of the 
tools used are made by Disston and include Disston 
hand saws, back saws, doverail saws, compass saws, 
coping saws, circular saws, band saws, hack saws, 
files, mitre squares, bevels, gauges, levels, cabinet 
scrapers and others. 

When you require tools for esential purposes, see 
your Hardware Dealer, and ask about tools by 
Disston. Here is the finest hand saw in the Disston line: 


DISSTON D-42 


Victory-lightweight Straight-back pattern. Made in 
26-inch 7,8, 10, and 11 points cross-cut, 54 points rip. 


MAKE TOOLS LAST with the help of the i: 
Disston Saw, Tool and File Manual — 

FREE from your Hardware Dealer, or write 

for your copy. = 


HENRY DISSTON & SONS, INC. 
1210 Tacony, Philadelphia 35, Pa., U.S.A. 
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TO READ 


—easy to clean—unconditionally guaranteed for 
‘one year. The crack-proof white surface is bonded 
to the steel—protects it from rust. 25, 50, 75,100 
ft. lengths. Sold by hardware, building material, 
mill supply dealers everywhere. Write for folder. 
KEUFFEL & ESSER CO., Hoboken, New Jersey 


WYTEFACE 


STEEL MEASURING TAPES 


‘can be formed without 
Gecurscy of <00l” with 


ai 
rity ofA. 
ita bn bua 

ployed in War production. 


O'NEILARWIN MFG. COMPANY 
242 Hh Avene §._Minoenpte 1S, Mi 


WITTE DIESEL ENGINES 


The WITTE Plant is producing large num- 
bers of Diesel Engines and Dieselectric 
Plants exclusively for the War Effort. 


They are helping to 


speed Victory on 4 
many fronts the 4 
worldover,andwhen 
victory comes these 
same improved 
WITTE. units will 
be available to all. 


Remember ws then. Slow Speed Heavy Duty 


WITTE ENGINE WORKS 


LARGEST BUILDER OF SMALL DIESELS 
KANSAS CITY, MO., U.S.A. 
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Dear Mayzo: I've seen a lot of the world since 
I last talked with you, but none of it looks 
as good as home . . . those pictures you sent 
Jook mighty good to me... 


Make the most of your present camera! Take FINE AMERICAN CAMERAS. 
good e of it, and conserve vital film by 2 
Euking esch piceure a good picoure. After PRECISION OPTICAL INSTRUMENTS 


Victory Argus will make new cameras . . « 
employing the new techniques and extensive 
experience acquired in War Production. 


AVIATION RADIO EQUIPMENT 
BUY WAR BONDS 


Make the best use of your present equi 
ment —learn more about lenses —films, 
filters and composition. Send 25¢ today 
for this 56-page booklet. Write Dept. S. 
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THIN cuve LINE 


Weill rrr: 
BETWEEN YOU ————— 


AND THE COLD 


New pliable plastic 
stops leaks, saves fuel. 
Weatherstrips windows, 
doors, baseboards — 
| caulks casements; makes 
| packing, gaskets. 


EASY TO APPLY 
Unrolls like ribb 
| into place and it s1 
not crack, chip, dry out or shrink. 


dard of 
Kroes woos ' plants. 


FRANKLIN 


Liquid Hide GLUE 
STOPS THAT DRIP 


} for all weed gluing 
"Every Drop Works!! 

: A sure cure for condensation dri 

AT YOUR pes, walls, ceilings, ete. Apply with 


Bs 
. HARDWARE DEALER brush, trowel or spray. At stores or $1.90 for 1 
nd 25e for Y« pint tial | prepaid ($2.10 west of Rockies). Free Circular. 


steele Tee re sie J. W. MORTELL CO. 


About 80 ft. to a roll 
At stores or $1.25 prepaid 
($1.40 west of Rockies) 


534 Burch St. 
KANKAKEE, Ii. 


"730 SHAVES FROM 1 BLADE 


AMAZING NEW 
BLADE SHARPENER 


Railroads Aircraft. Racers 
‘Ship Medels-Shop 


PROTECTION FROM RUST 
TOOLS—GUNS-LOCKS, TACKLE, ETC. 


Assorted CIRCULAR SAW BLADES 
aud TWO idan all for... 


This sensotionel valve is fimited to 


re 

Use them on Electric Hand Tools, Small Lothes and Milles. Send 

$1.00 with order, bolonce on Delivery plus the uwal Parcel 
collection charges. 


Post. 
SURPLUS TRADING | £0. 


NY 
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Men with Mechanical Ability | 
Needed in Vital Shipyards 


Here’s a chance for men who know how _ coupon today and be sure to indicate 
to use tools and operate machinery to the city in which you prefer to work. i 
get into a vital war job—just about the | We will advise you of the proper U. S. 
most important job a civilian can do. Employment Service office through 
Thousands of men and women are which you may discuss employment. 

needed now—to build and repair ships. 


‘o placement fee. Persons in essen- 
If you are not now engaged in war tial activities cannot be considered 

work, get a job in one of the repair or —_ without statement of availability. 

shipbuilding plants of the Todd Ship- 


yards Corporation. If inexperienced you are 
You will be well paid while you take paid while learning. 
a fighting crack at the enemy. Mail the 


Todd Shipyards are located in: 


BROOKLYN, N. Y. HOUSTON, TEXAS 
HOBOKEN, N. J. SEATTLE, WASH. 
S. PORTLAND, MAINE TACOMA, WASH. 


GALVESTON, TEXAS 


W ORLEANS, LA. 


=> 4 
| . ei =~ 
1. Mail to I 
| TODD SHIPYARDS CORP., Employment Dept. | 
1 One Broadway, New York 4, N.Y. I 
1 1 
1 1 
| My occupation is__ | 
| Draft status__ — ! 
1 | so know___ — | 
| Prefer to work in (name of city) | 
G¢I’m in a shipyard to help get my two boys | I 
home safe. That’s what we’re working for—to | Name ——— i] 
help our fighting men finish the job fast. We | I 
need your help. How about clipping that cou- | Street ae 
Ponrightnow?9?¢ 7 ERICKSON,ToddForeman |, | 
| city State 4 
[hfe See rs a 


Todd Shipyards Corporation 


ONE BROADWAY for more than a quarter of a century, builders and repairers of fight- 
NEW YORK ing ships for the U. S. Navy. . . merchant ships for all the world. 
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HOW TO OBTAIN 
SHOP TOOLS 


at the earliest possible moment and 
PAY FOR THEM OUT OF 
PATRIOTIC SAVINGS 
1N WAR BONDS 
(Own versatile, low-cost, sturdy 
Boice-Crano 
Band Saws - Saw Jointers 


URCHA 


RIORITY 


LAN 


asafe, convenient plan for forward-looking 

shop men and home craftsmen. 
ith manufacturers now engaged 100% 
jemand for 


shop tools is tremendous, You can avoid 
prolonged waiting for your tools, or the 
hecessity of buying something less satisfac- 
tory, by reserving a preferred delivery 
position now. Use this convenient coupon 
to get details. 


in war production, the pent-1 — 


BOICE-CRANE CO. 
944 Central Ave., Toledo, Ohio 

Please nend, without obligation or cost, details of the 
Boice-Crane Purchase Priority Plan, together with « 
copy of your eatalog on shop tools. 
NAME. 
STREET. 


CC 


110-VOLTS AC 


from DIRECT CURRENT 


KATO ENGINEERING CO., 


FREE! vatest, most 
COMPLETE RADIO 
ie) PARTS CATALOG 


EVERYTHING in RADIO and } 
ELECTRONICS for War Train- 
ing, Maintenance or Repair 


Its the most complete, up-to-date BUYING GUIDE 
available! It contains latest “supply data” on radio and 
electronic parts available without priority for repair and 
replacement—plas everything in war tr 


getting in touch with ALLIED first, Send for 
free catalog tod: 


RADIO'S FINEST BOOK VALUES 


‘Specially prepared to sid radio training in schools 
‘and industry. Pll of valuable data, Send forall six! 


All Six Books No. 37-799..75¢ 


ALLIED RADIO CORP. 
19330, Jachvon, Dept. Y--9, enlcago7 
DENISON'S 68th ANNUAL 


* pioest of PLAYS 


Ready—new, free, limited edition do- 
‘scribes hundreds of new and favorite 
"iit" Plays, ‘Minstrel Shows, Song 
‘etc.—for all ages 
valuable Entertainment Source Book. Individuals 

be. popular—learn clever recitation: this, 

Digest Send 10e (postage-handling) for yours 


Hurry! 
‘TS. DENISON & COMPANY, 225 No. Wabash, Dept. 10.93, CHICAGO 1 


SAVE TOOLS 
by housing them in a genuine Gerstner Tool 
fee Catalog to toolmakery and machinists, 


Cheat. 


NOW. 


a 


ae 


a DYNAMIC 


HEAVY DU 
INDUSTRIAL WELDER. 


NSS AMAZINGLY SIMPLE & EASY TO OPERATE 
“This portable Dynamic Welder—easily car~ SSS 
Fed Pat tothe fob plage inte an’ Cone 


Soni ied a8 so 
ae 
fe ate eee 


DYNAMIC WELDER CO., 2226-N Silverton Road, Chicago 16, Il 


Saves 
_ VALUABLE TIME 
and MONEY! 


| Senden ee wort eeet 


ra 
COMPLETE 


Comes complete with helmet, 
‘Sodas cables, lectrode horace 
ions 


"bo ina 


cf Seclalag” iEttrsctions furttabed. 


Wartime’s Ideal Christmas Gift ff 


Tool With 100 Uses 


XACTOR 


THE POCKET-SIZE 
PROTRACTOR 


For Engineers- 
Tool Grinders-Machinists-Tool & Die Makers 


Xactor is a significant, valuable Christmas gift that 
Will be treasured for a lifetime. This carefully machined, 
fine precision tool, made of the best grade of materials, 
measures angles to an accuracy of 4 of 1° Vernier 
equipped, its adjustable sliding arm pivots the full 
360°, assuring accurate measurement of any angle 
instantly. 
Xactor graduations are deeply etched for easy read- 
ing, even in poorly lighted shops. Size: 6* x 24" x Ste" 
Xactor is indispensable for every Engineer, Tool Grinder, 
Machinist and Tool and Die Maker as it 
Sayes time and eliminates errors in checking 
and laying out work. A gilt that will be gladly 
received—and one you'll be proud to give. 
‘ONLY 


$ 25 
ae 

‘A PATENTED PRODUCT OF - 
INDUSTRIAL ENGINEERING CO., INC. 
Dept. S, 141 W. Jackson Blvd., Chicago, tilineis 
GUNS & 
WORDS 


ume and rumpus room decorator? 
in Our catalog listing over 1000 
old. pistols, swords, knives 
filustrated catalog, send 25e tO 
sxington Ave., New York 21, N.¥. 


Mechanically Gnclined Men 
HOME APPLIANCE 
REPAIRING 


}) Xoctor comes in neat leather 
vest-pocket case—packed in box 
ORDER WOW in time for Xm 


‘Are you a collector? A. gai 
‘Four? treasure hunt ends 
Authentic. Hema. Includi 

armor, etc. ‘TO get your 100: 

‘RonuhT ABELS, BOX PS, 


America’s War Made Industry 
Restriction. of manufacturing has, meant that the men who 
tng 


ity to hold and use s tool plus 
Isvalt that you nesd to betome 


Full Time or Spare Time 


Work as many hours as you want. $5.00—$6.00 an hour often | 


made. 


New Course T: 


jur new course on Home Appliance Repair 
{itisteated shows you in simple, easy to undersiand 
how to make all repairs, 

Business to come’ to 


rotusely 
Bulla tools you need ‘and how to eet 
‘on your own household repairs will auickiy pay for it. 

ny for complete FREE iiterature on how you foo cas 


CHRISTY SUPPLY CO. 
2835 N. Central Ave. Dept. D-1101, Chicago 
DECEMBER, 1953 


nd 
fF starte 


Worth $12.35 if 
Purchased Separately 


‘A SENSATIONAL VALUE IN 
PRACTICAL WORKING PLANS 


For those mechanically 
minded, both young and 
old, the LeJay Manual is a 
remarkable buy in electrical 
plans that will save you 
money and help you make it. 
These plans show you how 
to install electrical equip- 
ment for Cantps, Cottages, 
Homes, Garages, Farms and 
Workshops, and none of 
them calls for special tools, 
material or experience—in 
fact, they can be built with 
old ‘auto generators and ma- 
terial usually found around 
garages and workshops, 


‘SHOWS YOU HOW TO MAKE 


sone van Sen 
ephemntier Skies 
=aese oor 
Seater eaten 
Dita iia te aac iat 
Seen oes 
SSSI hs octets 
ase 


TRANSFOR) 
WELDERS 


INSECT 
KILLERS 


0 py, Anrs 


ELECT. 
GOBIKE 


ARMATURE WINDING 


SEND NO MONEY 


Send a postcard with your name 
and address and it will bring 
you the complete Lesay Manu- 
BL of over 100 build your own 
Mems, Just say send it C.0.D. 
and the postman will deliver it 
to your door. If not entirely 
satisfied after 3 days send it 
back and your ‘money will be 
returned, If you prefer to save 
€.0.D. fees, send $1.50 now, 
same guarantee, 


ony 
0 
cmc | 


Buy Wer Sevings Bonds and Stamps regulorly. 


CATALOG 

Most everything you'l 
s need, you'll find In out 

big1943 Catolog...and at Wards 

enn meserale price her ash oF 
equir) 1e Payment der now 
‘AND SUPPLIES nd pay later. Get what you want 
paso while our stocks are still complete. 
LM Act Now... Get this money-saving 
Ne.GNI2! — This watch con go. ploces— | ACCESSORIES 36 Page Free Cotclog. 


Hora, ontiemagneliey prociioh teneds iS Montgomery Ward 


jewels: Hox radium dial ond hands, non 
hable crystal, waterproof strap, sweep PHOTOGRAPHIC DEPT, P5-1243A, CHICAGO, ILLINOIS 


Second hand ond stainless steel 
Back, SHOCK-RESISTANT 39.75 BE PAINT STRIPING TOOL / ONLY 
YaONze Sone, 1 level SELF 45g 75 oo 


WINDING, SHOCKPROOF. Post 


PAID 


Ty it! See the Added Beauty VJ 


Attractively Boxed. Prices include 
Federal Tox. Postoge Prepaid 
Write for Free Illustrated Booklet "GN 
MAIL ORDERS PROMPTLY FILLED 


BELL WATCH COMPANY | 


Time and Life Bldg, Rockefeller Center, New York, 20, W.¥ 


73 WINN’S new wea 
j HOME LABORATORY 
CHEMICAL KITS 


For High School & College 
Students. Send 6c for Litera- 
ture and Retail Supply Catalog, 


a 
tet 


‘Mio faotcaire BOMBER, PLANE 


Z Mlastrated 


HOBBY CATALOGS 


j EYEGLASSES BY MMB) 


FIFTH arene “gut " . 388 Seno no money 
204,54. Me. Empire State 
fama New’ York TA) Ne 


mt forme 


eee 
Gor costs AND 
Ni ZA ZEA DREMEL MANUFACTURING CO: Dent 1-123. RACINE” WISCONSIN] Sin Sanecron 
250 Buy Wor Savings Bonds ond Stamps regularly. POPULAR SCIENCE | 
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Let Memindex 
y Do “Half Your Work” 


ople everywhere claim Afem 


Those boiler leaks, cracked 
loosened joints, fix- 
handles, bolts, 
all be remedied 
promptly, inexpensively, se- 
curely —without having” to 
pur turn for a busy me 


Ag rae 
Wilson Memindex Co. 
149 Corter St. Dept. N; Rochester 5, N.Y. 


n of SMOOTH- 
ON No. 1—the handy iron ce- 
ment, and tackle the job your- 
self. "No previous experience 

. No diffi 
ust 


SAVING Test 


TO wir you permit os tor risk 
— ovina rer soe 


follow simple 
jooth-On is always depend- 

e repairs. 

mechanics, 
ce 1895. 


aa “ies a | 
You'll find any number of 
convenient uses for Smooth 


On in home, garage, shop. Li 
tle jobs a 


big ones, From 
loose tool handles, 
awer pulls, to repair- 
ing eracks and leaks in pipes, 
tanks, radiators. auto eyl 
ders, crank and gear cases, ete. 


Get This 40-Page 


FREE BOOK 


Shows you how to save time 


followed 
170 diagrams. 
Handy index, Fits the pocket. 
Yours the asking—j 
mail the coupon, 


= SEND NOW-====me0 


Smooth-On Mtg. Co., Dept. 58, 
570 Communipaw Ave., Jersey City 4, Ne 


Please send MY copy of the Smooth-On Book. 


PROTECTS 
WASHING 
MACHINES J) Mine ee 


DECEMBER, 1943 Buy Wor Savings Bonds and Stamps regularly. 251 


ANYONE, ANYTIME 
CAN MAKE PHOTO-COPIES 


Make Model 
Planes for 


Uncle Sam! 
No other nife at any 


FAST, PHOTO-EXACT COPIES 
IN ANY OFFICE OR SHOP 


ize, exact photo-copies of anything up to 
: esate ‘steno-copying, tracing, prool- 
‘from letters, Fecords, 


zines or books. No end t i 
Needed by ali departments, Thousands in use. 


No Camera—No Darkroom—Low Cost 
Any office employee quickly becomes expert, Low 
Cont pet copy, lowest investment in. equipment, 
Sives’otner eavipment, Simple fare No focuning: 
‘uhours. Put A-PE-CO on any aval 
ig delivers. Hearesene 
rd Canada, Write for 


AMERICAN PHOTOCOPY EQUIPMENT CO. 
2849 .N. Clark St. Dept. MU-12 Chicago 14, Illinois 


INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


SHAPER CUTTERS 


‘ait standard industrial tools. Send 
‘showing 


Solts, A.C. oF ent 
1aoother are welders higher priced: 
fencrates heat to weld 
Sirmetale. that 


3 posta for 
ind dime today 


acian 


iuMeY PRODUCTS 


This one 


ii 


3-8LDL 


(THE ideal hand grinder for crafts- : ‘ 
men and model makers. The 4 j 
DURO Heavy Duty Grinder elimi- | 


nates tedious hand filing, carving, 
buffing, polishing and scratch brus| 
ing. Does delicate, accurate work in 
fraction of time. ' Packs plenty of 
ywer and speed—24,000 R.P.M. 
Powered with full universal G.E. mo- 
tor. Of streamline design—only 6%" 
length. Has approved Underwriters’ 
cord. Collet chuck with capacity upto 
%". 110-V A.C. or D.C. current, 60 
evcles or less. Has many special features including New i 
Departure ball bearings, shock proof motor c: d for 
uate cooling fan, push-button switch. Also available in [———— 


lighter “Streamline” model at $9.95 and in plete Dace, Metal Products Company 


dp fa dey reciente ane 


Heavy Duty Grinder Kitat$22,95. Availableon prioritiesonly 


DURO TOOLS 


MACHINE TOOL DIVISION 
ALSO MAKERS OF DURO HAND TOOLS 


Industry Needs 


Ws QNAN INVENTORS 


Electricity for Any Job—Anywhere id Rouk Idsua'New 


ONAN GASOLINE DRIVEN ELECTRIC PLANTS 


TWO REASONS— 1. Manufacturers are get 


reagan espe froepelpmen dls 
sy cesen ne: Tour eens eons 
Pre liae 
ee eee es eee er a 
ees MeMORROW & BERMAN 
D.W. ONAN & SONS Patent Attorneys 
Ee DE: cavesens iGoinn oe 


Magnifying Indicator 


raee 
eo Ro. 
ene 


SPECIAL OFFERS 
28-pagalnstructon bok and side ral carrying cas lcloded in alors 


yunres and “cube 


cena 


SAVE ON 


CIGARETTES 


ALL STANDARD BRANDS 
Luckies— Chesterf 
Camels — Philip Morris 
Old Golds — Dunhills 
Pall Mall — Tareyton 
Kool - Raleigh - Fatima 
Viceroy — Sheffields 
Regent — Fleetwood 
PERFECT .ARRIVAL GUARANTEED! 
Minimum 3 Cartons 


Include Postage as follows 
For 3 Cartons, lle * Add 
each additional carton over 
Distant or extra 


SHIPPED SAME DAY ON RECEIPT OF 
CHECK OR MONEY ORDER 
Thousands of satisfied Customers. 


This is our 24th year in Business. 


WRITE FOR COMPLETE PRICE LIST 


SILVER ROD 


Dep Ta Journal Square, 


Jersey City, _N. 


Ss ea 
1 


Including boller layout and actual photographs, or 25e—2 views, 

including boiler, ete. Available rough casting Kits, $12.80, oF 

‘semi-finished casting kits, $22.50, Limited number completed and 
$58.50 — order today. 

STATIONARY ENGINE 

Write Model Division, 202 No. Division Ave. 


WORLD’S LOWEST PRICED 
ADDING MACHINE “puee nat 


DEPT. 437, P, O. BOX 1118 CHICAGO, ILLINOIS 


‘When you buy Northlands you buy the finest 
—for Northlands are indeed the choice of 
| champions. Whether you are a novice or expert 

be sure your skis proudly wear the Deer Head 
| trade-mark of NORTHLAND, because the 
| better your skis the better your skiing! 

Send 10¥ for Northland Ski Manvot 

Edited by Hannes Schneider, 48 pages — 82 illustrations 


(Or write for FREE folder, HOW TO SKI 

NORTHLAND SKI MANUFACTURING COMPANY 

94 MERRIAM PARK 
"The World's t 


SAINT PAUL 
1 Ski Manufacturer” 


ent, Clreulation, ote 


utred by 
3. of Popul 


‘elenee Monthly, 


having been duly sworn accurding to law depen 
ger of Popular Selence 

‘of his knowledge and belief, a true ttatement of the owner 
fement. ett, of the aforesaid publication for the date ahown 
‘caption, required by the Act of March 3, 103%, embodied 
‘Portal Laws and Regulations, printed on the reverse of 


Avenue, 

ishing’ Company, Toe, 333, 

opular Selence Puillahing Compan 
Bu New York, N.Y yy 
i 


i, Wilson, 688 Spr 
Gale, townd. Hist ond, 
Audley St. 80, Orange, 
Scarsdale, § 


‘Greenwich. Conn. 
en, Beatord Vili 


Security holders aa 


"on the bake of the company Dut a 
inveases where the pon the Books 


il act 


Asthma Mucus 
|Loosened First Day 


For Thousands of Sufferers 


Choking, gasping, wheezing spasms of Bronchial Asthma 
spn, lees Sind “hero Uneaten a the presepign 
| WB Rutkly ceetisie Macgh ihe Bipot anf Soeesey 
Meriooeen tne hice strangling mucin eat dg 
Balad ature in pallating® the, terrible Fecurring ehling 
ch and in promoting freer breathing. and featful seep. 
jendaco is net's rmoke, dope, oF injection, Just pleasaa 
iastslese palliating tablets that have: hetped thousands o 
Shacrers. iron clad ‘wustantee—mosey” tack ‘unless eb 
pletely satisfactory. Ask your druggist for Mendaco today. 


This one 


QA 


¢ZSG-W33-8LDL 


Do as most of the men in the Air 
Porces didslearn Sight Theory, Dee 

‘sigp. Construction, split-sec- | 
ghd Recognition of impor. 
fant War Planes, by building 


‘ucamunc” | -- CLEVELAND MODELS 


ve Deadly intercept, 
a 
“ ie i ae 8 = 
eared toe Ss Lockheed “HUDSON” Bomber 
wy Brees oy PR eed for bombing, tenting, recon, 


id Boom 


Towel, viclouy, Rebter. 350 
aes CD Mase, 


36-in, Industrial Training Models 
of Famous War Planes 


uid these big2- 
‘opan models 
Bach a realists 


“Helldiver” 
Bas afSie Be BE-aee $3.50 
Huge 7-Ft. Super CONDOR Glider Soars for Hours 


onger, Faceful lines, construction sim 
feds iis ‘Kit E-5010, only. 


ier than "eer to bul 


rept Bt, Hanes 
ye ‘charge with ALL orders 


Cleveland Model & Supply Co., Inc, tymodet ‘irera 


Please Mention Popular Science ie Bo ie 
Monthly When Writing Advertisers irre ht Pitan works 


PIPE CIEANERS HOY ESSENTIAL na 


MEDICO a 


The mouthpiece stays clean at all time: 
thanks to the patented 66 Baffle Filter w! 
retains flakes —slugs—and absorbs moisture. 
When filter is discolored, it has done its job. 
Discard it and put in a fresh one—costs only 
ONE CENT. If moisture from tobacco causes 
slight accumulation in bottom of bowl, simply 
insert pick or awl through shank to insure 
free draft. Medico Filtered Smoking is clean 
—sanitary—mild, and unbelievably improves 
taste and aroma of your favorite tobacco. 


FNait iia 


PRECISION GAGE BLOCKS 


Scien ( Conque RUST 


: Amazing new product 
gives Rust prote: 


for THREE YEARS ———= 


@ Rub on a thin coating of 
Puritan Rust-proofer; 
anything made of ‘metal is 
positively protected against 
Fusting for three years or 
fore moisture-proof 
than several coats of paint! 
Costs just 98c at depart 
ment and hardware stores, 
‘gr write us for dealer'sn: 
Puritan Chemical Company, 
Atlanta, Georgia, 


Uore Moisture-proog that Paint! 
‘& For Automobiles * Power Tools * Farm Machinery 


‘* Lown Mowers * Stoves * Guns * Rods and Reels 


* Protects anything made of metal 


"CRAFTSMAN BY ORDERING ULTRA-CHEX NOW! 
9.50 


Pelee win gptegl tat, 927-50, 


GEORGE SCHERR 66.” 


PROPS a 50 / 
ete! dae 


RUST-PROOFER 


tan Chemical Co * Atlante, Ga. 


Sm = S05 


8) 
Bermuda Ai 
| Formaale’ 20, Michigan 


J, UTILITY TRAINER--2 PLACE. 2, HIGH PER. 
FORMANCE SOARING GLIDER. 3. PRIMAI 


ta ad river in tang caste "Bene? 

Ris autre ‘oo ee Beck Guarantee FEE information sent 

Apis sealea came ad 
WASiC SCIENCE, 675 ELIOT, DENVER 8, COLO. 


Buy Wor Savings Bonds and Stamps regularly. 


ee 


At your finger-tips! 


DELTA 


Craftsheets 


—technical ‘know how’ that adds to your 
skill, saves time, prevents errors in your 


Home Workshop 


Here it is — Batch No. 1 of Delta Craftsheets, 32 
pages of cleaf, authoritative data from the world’s 
No, 1 maker of home power tools. Increase your 
knowledge, turn out finer, more “professional” work, 
faster and ‘with fewer waste motions . . . Reprinted 
on heavy paper from The Deltagram, the magazine 
for home craftsmen, in a handsome loose-leaf binder. 
Valuable reference material Common Wire Nails — size, 
cueed renting mathe last’ Sener wecoes ones, Tablas of 
i, Betta Craftabects give Cutting Speeds? Counterbore 
access Sizes for Cap Screws and Ma: 
Inaton thie|abows you how to chine Screws ete 

produce work that marks you a3 ‘Add to your Library 
an expert. They provide — in These Craftsheets make an. im- 
Sie meth ng rech pog Portant addition to your home 
winwepens ves yen more ‘valuable es asdicoae 
In Batch No. 1 you find a sheet" You may order the binder or 
showing how to’ compute pulley the sheets separately. But for 
Speeds, complete with examples permanent neatness and conven- 
and diagrams. Fence, we suggest that you order 


‘Another sheet shows how to % 
w {pi mitted segments for, figures Fill out the coupoa and mail 
haying from 3 to 14 sides. it today with check, money- 


There are sheets on Shaper order, of stamps. Send promptly 
Koives,, Spark Test for Metals, to be’ sure of eatly delivery. 


‘Tor’ selecting. and instruc. 
fitting), Standard Wood 
Houldingy, the Lathe Indexing 
<, Types of Hinges (2sbects): 
Lipour Problems, and many others. 


‘Tables and Charts 
ded in this Batch of Craft- 


ad Drills; Ba De 
os and Tap Drill Sizes; 


Editor, Deltacrafe Publications 
THE DELTA MANUFACTURING CO. 
682N E. Vienna Ave., Milwaukee 1, Wi 


T am enclosing amen 
CD Batch No. 1 of Delta Craftsheets only. 
OD Ring Binder for Delta Craftsheets... 

5 Both Batch No. 1 and Ring Binder... 
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The Flying Lathes of the Air Corps 


Puy 
ar B ont? 


One of the toughest jobs of the Air Corps Technical Service is to get 
disabled planes back into the air when they have been forced down in 
remote locations, No matter where the plane is grounded, skilled tech- 
nicians must get there quickly with all the tools and equipment required 
to make emergency repairs. 


Precision machine operations are sometimes required—so the Air Corps 
is prepared to fly a Precision Lathe wherever a plane can land. Packed 
in special, lightweight cases and fitted with accessories for doing a vari- 
ety of work that would surprise you, these flying lathes are an important 
part of the Air Corps’ emergency service equipment. 

We are proud that South Bend Lathes have been selected for this im- | 
portant service— one of the many vital assignments that are keeping 


South Bend Lathes busy for the duration, 


SOUTH BEND LATHE WORKS 


SOUTH BEND, INDIANA LATHE BUILDERS FOR 37 YEARS 


Buy War Savings Bonds and Stamps regularly. POPULAR SCIENCE 
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